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ABSTRACT 
The Mississippian Midale subinterval is the basal unit of the 
Ratcliffe interval of the Madison Group. The Midale subinterval, an 
important petroleum producing u~it in North Dakota, is a dolomitized 
limestone which is approximately 40 feet thick. A detailed study of 
17 oil fields in north central North Dakota was conducted to determine 
the petroleum geology of the Midale subinterval. The study was done 
with the use of 563 mechanical well logs and core samples from 10 
wells. 
The anhydrite and dolomite units of the Rival subinterval, 
which underlie the Midale, and the Ratcliffe interval, which over-
lies the Midale, reflect the restricted conditions characteristic 
of a penesaline stage in a major evaporite cycle. The limestone 
unit of the Midale subinterval represents the unrestricted condi-
tions characteristic of a minor normal marine cycle within this 
otherwise penesaline stage. 
The Midale limestones were dolomitized by magnesium-rich 
brines that formed under the restricted, penesaline environment 
that was present during early Ratcliffe time. This increased the 
porosity of the Midale and made it a good host rock for the accumu-
lation of petroleum. During or af~er dolomitization, some of the 
Midale sediments were replaced or infilled by anhydrite which 
created the permeability barriers necessary for petroleum entrap-
ment. The sulfates needed for the formation of anhydrite in the 
viii 
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Midale were probably derived from brines forced from the overlying anhy-
drite unit by compaction. The overlying anhydrite unit upon compaction 
hardened to form a cap rock which served to prevent the vertical escape 
of petroleum. Gentle structural upwarps appear to have had a minor 
influence on the location of a few fields. 
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INTRODUCTION 
Petroleum was first discovered in North Dakota in 1951. During 
the twenty years that have elapsed since the discovery, thousands of 
holes have been drilled in the search for petroleum, but only a small 
percentage of these have resulted in the discovery of new fields. The 
widespread exploratory drilling, however, has yielded a vast amount of 
geological data. 
Dr. Walter L. Moore, Professor of Geology at the University of 
North Dakota, suggested to the author that a study of the petroleum 
geology of the Mississippian Midale subinterval, a productive carbonate 
unit, would be beneficial and interesting and could be used as a thesis 
project. On the basis of this suggestion the author collected, evalu-
ated, and interpreted the data that has accumulated since 1951 and this 
data provides the foundation for this report. 
In general, the data shows that a high percentage of the produc-
tion in the state is located along the northern edge of central North 
Dakota and over 80 per cent of all petroleum discovered to date in 
North Dakota is located within the Madison Group. A high percentage 
of this petroleum is located in the Midale subinterval. To facilitate 
further exploration of the Midale subinterval for petroleum, it is 
necessary to fully understand the stratigraphy, the lithologies, the 
environments of deposition, and the mechanisms that control the occur-
rence of petroleum in that zone. The purpose of this report is to 
examine these qualities of the Mississippian Midale subinterval. 
1 
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The Midale subinterval within North Dakota is restricted to the 
Williston Basin. Within this region, the vast majority of all Midale 
production occurs in Burke County (Figure 1), although it does occur in 
a few other counties to a limited degree. In almost all cases outside 
Burke County the controlling mechanism for the accumulation of petroleum, 
in the Midale subinterval, is either entrapment under an anticlinal 
structure, as in Williams and Mountrail Counties, or beneath porosity 
pinchouts that are related to the pre-Mesozoic angular unconformity, 
as in Bottineau County. 
This study of the petroleum geology of the Midale subinterval is 
confined to Burke County for three reasons. First, most Midale produc-
tion within North Dakota is located within Burke County. Secondly, the 
Midale production that is found outside of Burke County is usually con-
trolled by either structural or by erosional effects. Thirdly, Midale 
production in Burke County is not influenced by structural or erosional 
effects but rather is controlled by stratigraphic and lithologic changes 
which, if understood, will serve to explain the petroleum geology of 
most Midale production. 
The Midale subinterval has received considerable attention from 
workers in Saskatchewan because of the substantial amounts of petroleum 
it.yields in this area. Fuller (1956, p. 34-42) discussed the sedimen-
tation, stratigraphy, and diagenesis of the Midale bed in southeastern 
Saskatchewan. Parker (1956, p. 76-78) described the stratigraphy of 
the Midale bed, which is the main pay zone, in the Midale Oil Field in 
Saskatchewan. Nesbitt (1958, p. 94-99) conducted a similar study of 
the Midale pay zone in the Steelman Oil Field in Saskatchewan. Nesbitt 
described the lithologies, stratigraphy, and trapping mechanisms in the 
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Fig. 1.--Map of North Dakota showing the location of the study area, the location 
of the counties, and the outline of the Williston Basin in North Dakota. 
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Midale bed. Edie (1958, p. 94-126) discussed the oil fields in south-
eastern Saskatchewan. Edie described sedimentation, facies changes, 
environments of deposition, and the petroleum possibilities of the 
Midale bed. Fuzesy (1960, p. 29-33) also discussed the oil fields 
in southeastern Saskatchewan. Fuzesy described the stratigraphy, 
lithologies, areal distribution, and correlations of the Midale bed. 
The Midale subinterval has also received considerable interest 
from workers in North Dakota, where considerable quantities of petro-
leum are produced from the Midale. Mitchell and Petter (1958, p. 64-
69) discussed the Lignite Oil Field, which produces from the Midale 
subinterval, in Burke County. Mitchell and Petter described the 
reservoir characteristics, stratigraphy, environments of deposition, 
structure, and factors which influenced accumulation of petroleum in 
the Midale subinterval. Anderson et al. (1960, p. 15-24) discussed 
the oil fields in the Burke County area. Anderson et al. described 
the stratigraphy, environments of deposition, diagenesis, structure, 
trapping mechanisms, and future possibilities of the Midale subinter-
val in Burke County. McCollum (1962, p. 18-49) conducted a petro-
graphic study of the Midale subinterval in Renville and Bottineau 
Counties and included discussion of the stratigraphy, environments 
of deposition, and diagenetic changes in the Midale subinterval. 
METHODS 
The study of the Midale subinterval was done primarily with the 
use of mechanical well logs. Mechanical logs from 563 wells, the total 
number of wells drilled in the study area, were examined to be as 
thorough as possible. This information is found in Appendix A. A few 
mechanic.al logs from wells in Renville County, east of the study area, 
and from Divide County, west of the study area, were also examined to 
note the existence of any regional change. Gamma ray-sonic logs, 
gamma ray-neutron logs, or gamma ray-laterologs were used whenever 
possible. Occasionally these logs were not available and then self 
potential-electric logs or self-potential-microlaterologs were used. 
In addition to mechanical well logs, cores and core chips from 
the Midale subinterval were examined megascopically to relate well log 
characters to rock types. Cores and core chips were also examined to 
note any lithologic change in the rock types that did not register a 
corresponding change on the well logs. Cores and core chips from six 
wells in the study area, two wells in Renville County, and two wells 
in Divide County were examined to note the occurrence of any regional 
lithologic changes. This information is found in Appendix B. 
Four structure contour maps, Plates 1 through 4, were prepared 
on the tops of fhe state "A" marker, Rival subinterval, Midale sub-
interval, and Ratcliffe interval. In addition, three isochore maps, 
Plates 5 through 7, were prepared to show thickness variations in the 
Rival subinterval, Midale subinterval, and Ratcliffe interval. 
5 
6 
Eight geologic cross sections were prepared to illustrate the 
stratigraphy of the Midale subinterval in the study area. Four of 
these, A-A' through D-D' shown on Plates 8 and 9, are drawn along 
regional dip. The remaining four, E-E' through H-H' shown on Plates 
10 and 11, are drawn along regional strike. 
HISTORY OF STRATIGRAPHIC NOMENCLATURE 
Peale (1893, p. 33) applied the term "Madison limestone" to a 
series of Lower Carboniferous limestones which crop out near Three 
Forks, Montana, north of the Madison Range. Six years later Weed (1899, 
p. 277) continued the usage of the term by applying it to similar strata 
which were exposed in the Little Belt Mountains in Montana. 
The Madison was subdivided by Collier and Cathcart (1922, p. 
173) on the basis of the work they had done in the Little Rocky Moun-
tains in Montana. The lower unit, 800 feet of thin-bedded limestone 
located in Lodgepole Canyon, was named the Lodgepole Formation. The 
upper unit, 500 feet of thick-bedded limestone located in Mission 
Canyon, was named the Mission Canyon Formation. Both type sections 
are located on the north flank of the Little Rocky Mountains. The 
subdivision of the Madison into the Lodgepole and Mission Canyon 
Formations resulted in the raising of the Madison to the rank of 
group. 
Studies of Mississippian outcrops by Sloss and Hamblin (1942, 
p. 315) showed that the Lodgepole and Mission Canyon Formations were 
present in all of Montana and northern Wyoming. They suggested that 
these terms be accepted for use throughout these regions. 
Seager (1942, p. 863) recognized a thick series of evaporites 
above the Madison Group and below the Big Snowy·. Group in the sub sur-
face of eastern Montana. Seager introduced the name "Charles" for 
7 
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these interbedded anhydrites, limestones, and dolomites present in the 
California Charles No. 4 well, and used this well for a subsurface 
reference section. The use of the terms "Lodgepole Formation and Mis-
sion Canyon Formation" was extended farther east. Seager, with some 
hesitation, included the Charles Formation in the lower part of the Big 
Snowy Group rather than in the upper part of the Madison Group, on the 
basis of regional porosity development on the top of the Madison Group 
which he felt represented evidence for an unconformity. 
Inclusion of the Charles in the Big Snowy Group was accepted 
until Sloss and Moritz (1951, p. 2157) recognized that the uppermost 
Madison, exposed in outcrops in southwestern Montana, resembled the 
Charles Formation in the subsurface of central Montana. This suggested 
a· genetic relationship between the Charles Formation and the Madison 
Group rather than between the Charles Formation and the Big Snowy 
Group. The Charles Formation was thereafter considered to belong in 
the Madison Group. 
Increased drilling activity in North Dakota, Montana, and Sas-
katchewan yielded additional information about the subsurface strati-
graphy of the Madison Group. Porter (1955, p. 128), in a subsurface 
study, found that the Lodgepole, Mission Canyon, and Charles Forma-
tions, rather than successively overlying each other, interfingered 
and exhibited facies relationships. These changes were both lateral 
and vertical and indicated that the Lodgepole, Mission Canyon, and 
Charles should be considered as facies units which are time trans-
gressive. 
Facies changes within the Madison Group in the Williston Basin 
caused much confusion and many problems in correlation. Fuller (1956, 
: I 
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p. 15) devised a solution for these problems in southeastern Saskatchewan 
by using mechanical log markers for subdivisions within the Madison Group. 
Fuller based this action on his belief that the thin anhydrite beds, which 
were uniform for large areas, must be time equivalent units and therefore 
could be used as marker horizons. 
Fuller's concept of marker-defined horizons was used by the Sas-
katchewan Geological Society in 1956 to subdivide the Madison Group in 
southeastern Saskatchewan. The Saskatchewan Geological Society did not 
use the markers picked by Fuller but established a stratigraphic column 
using somewhat different markers. The units defined by the Saskatchewan 
Geological Society are, in ascending order, the Souris Valley Beds, Til-
ston Beds, Frobisher-Alida Beds, Midale Beds, Ratcliffe Beds, and Poplar 
Beds. 
Fuller's concept was also accepted by the North Dakota Geologi-
cal Survey and the markers used by the Saskatchewan Geological Society 
were used for a short time in North Dakota. This was done as the 
marker horizons that were established for southeastern Saskatchewan 
carried through and were identifiable in north central North Dakota 
(Carlson and Anderson, 1966, p. 3). 
It was found that two marker horizons were traceable across the 
entire Williston Basin. Carlson and Anderson (1966, p. 3) stated that 
one of these marker horizons lies within the Midale beds and that the 
second marker horizon lies within the Poplar Beds. These markers were 
recognized to be very valuable for subsurface stratigraphic studies. 
Unfortunately, neither of these markers correlated with the markers 
that were used by the Saskatchewan Geological Society. The North 
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Dakota Geological Society, chose, therefore, to establish a new Madison 
stratigraphic column that would incorporate the two basin-wide marker 
horizons. A committee was established under the chairmanship of Smith 
(1960, p. 959) for this purpose. Smith's work resulted in several 
changes. The major change was the substitution of the term "interval," 
which is a marker-defined unit, for the term "bed," which is a para-
time-rock unit. Other changes include changing Souris Valley Beds to 
Bottineau Interval; redefining the limits of the Frobisher-Alida, Rat-
cliffe, and Poplar intervals; eliminating the terms "Frobisher evapo-
rite and Midale evaporiteu; and establishing the terms "Rival.subinter-
val and Midale subinterval." Figure 2 illustrates the facies-marker 
relationship. 
The Madison stratigraphy as defined by Smith (1960, p. 959) has 
been accepted by the North Dakota Geological Society as being useful 
throughout the Williston Basin (Anderson et al., 1960, p. 5). The 
writer has been consistent in the use of this Madison terminology and 
all reference to Madison terms are the terms as defined by Smith. 
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GEOLOGIC SETTING 
The study area for this report lies on the northeast flank of the 
Williston Basin. The Williston Basin is a roughly elliptical feature 
located in portions of the states of North Dakota, South Dakota, and 
Montana and the provinces of Saskatchewan and Manitoba (Figure 3). The 
longest axis of the basin trends northwest-southeast and has an approxi-
mate length of 600 miles whereas the shortest axis trends northeast-
southwest and has an approximate length of 450 miles. Laird (1956, p. 
18) stated that the Williston Basin comprises an area of greater than 
134,000 square miles. Western .North Dakota lies completely within the 
Williston Basin and comprises approximately 38 per cent or 51,000 miles 
of the basin. 
The Williston Basin can be described as both a structural basin 
and a depositional basin (Laird, 1956, p. 15). Laird believed that the 
basin was the result of both structural and depositional activity acting 
concurrently, with the latter being the most important factor. The basin 
was a site of relatively slow, undisturbed deposition (Dow, 1967, p. 20). 
Sediments representing every geologic period from Cambrian through Ter-
tiary were deposited in the center of the basin to form a stratigraphic 
column that exceeds 15,000 feet (Carlson and Anderson, 1965, p. 1833). 
Within the North Dakota portion of the Williston Basin there has 
been very little deformation. The main structural features are the 
Cedar Creek Anticline, located in southwestern North Dakota, and the 
Neason Anticline, located in northwestern North Dakota. 
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Fig. 3.--Map of North Dakota, South Dakota, Montana, 
Manitoba, and Saskatchewan showing the location of the study 
area, the outline of the entire Williston Basin, and the 
structural features found in the North Dakota portion of 
the Williston Basin. (Modified after Carlson and Anderson, 
. 1965, p. 1834). 
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Along the northeastern flank of the Williston basin, where the 
study area is located, the strata have a regional strike of approxi-
mately N 70°W and a regional dip of 70 feet per mile (0.75°) to the 
southwest. The strike and dip of the strata varies locally. The most 
abrupt changes are found to occur in areas of petroleum production. 
The Midale subinterval within the study area is not affected by 
. erosion. However, approximately 20 miles east of the study area, in 
central Renville County, the top of the Midale subinterval is truncated 
by the pre-Mesozoic unconformity. Due to erosion the Midal subinterval 
thins uniformly from central Renville County eastward for about 40 
miles to central Bottineau County where it is completely removed by 
pre-Mesozoic erosion. North of the study area, in Canada, the Midale 
subinterval subcrops, due to pre-Mesozoic erosion, in a semicircular, 
5-mile-wide belt which strikes approximately N 70°W. 
STRUCTURE 
The study area is located on the northeastern flank of the 
Williston Basin. Laird (1956, p. 15) states that the Williston Basin 
was formed as a result of both structural and depositional activity 
and believes that of these processes, depositional activity is the 
most important factor in the development of the basin. 
The Williston Basin has been subjected to relatively little 
deformation. This is reflected in the fact that there are only two 
major structural features in the North Dakota portion of the Williston 
Basin. These are the Cedar Creek anticline and the Nesson anticline 
(Figure 3). The 120 mile long Cedar Creek anticline strikes northwest-
southeast and is located in southeastern Montana, southwestern North 
Dakota, and northwestern South Dakota. The Neason anticline, which 
is 60 miles long, strikes north-south and is located in northwestern 
North Dakota. The north end of the Neason anticline is approximately 
15 miles from the study area, however, it has no apparent influence 
upon the petroleum fields under consideration. 
Structural activity in the study area has been very slight. 
The strata have a regional strike of approximately N 70°W and a regional 
dip of approximately 0.75° to the southwest. The strike and dip of the 
strata is a reflection of regional downwarping affiliated with the for-
mation of the Williston Basin and is not an indication of local struc-
tural activity. 
15 
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Structural contour maps drawn on the top of the state "A" marker, 
Rival subinterval, Midale subinterval, and the Ratcliffe interval indi-
cate that there are two minor anticlinal features located in the study 
area (Plates 1, 2, 3, and 4). These gentle upwarps plunge toward the 
southwest at approximately right angles to the regional strike. The 
westernmost anticline trends southwestward through the western edge of 
the Flaxton Field, the Lignite Field, the southern end of the Rival 
Field, and the Black Slough Field. The other anticlinal structure is 
approximately 6 miles east of and parallels the previously mentioned 
anticline. The easternmost anticline trends southwestward and passes 
through the Woburn, Rennie Lake, Northeast Foothills and Foothills 
Fields. 
The anticlinal structures present in the study area probably 
played a secondary role in the accumulation of petroleum. These fea-
tures may have served as conduits for the updip migration of petroleum 
into the study area. For that reason, the anticlinal noses partially 
influenced the lateral location of the petroleum fields along regional 
strike. 
STRATIGRAPHY 
Introduction 
The name "Midale" was originally applied by Fuller (1956, p. 34) 
for approximately 80 feet of limestone and dolomite between two anhy-
drites in the Midale Oil Field in southeastern Saskatchewan. The Midale 
does not crop out at the surface. The type section chosen by Fuller is 
the interval 4578-4645 feet below K. B. in the Shell Midale No. A-9-18 
well. The section named by Fuller as the Midale beds in the Midale Oil 
Field is equivalent to the Midale subinterval of this report. 
Correlations 
The Midale subinterval, as defined by the North Dakota Geologi-
cal Society using time-stratigraphic markers, can be correlated through-
out the Williston Basin (Carlson and Anderson, 1966, p. 3). Time-
stratigraphic markers are also used in southeastern Saskatchewan. The 
upper part of the Midale beds, as defined by the Saskatchewan Geologi-
cal Society, is equivalent to the Midale subinterval of North Dakota 
(Figure 4). The lower part of the Midale beds, as defined by the Sas-
katchewan Geological Society, is termed the Frobisher anhydrite and is 
equivalent to the Rival subinterval. Rock-stratigraphic markers are 
used in the Montana portion of the Williston Basin, rather than time-
stratigraphic markers, and for that reason the Midale subinterval has 
not been recognized, but rather, is included within the lower part of 
the Charles Formation. 
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Occurrence 
The Midale subinterval is not known to be exposed at the surface 
but is recognized in the subsurface with the aid of mechanical well logs. 
The Midale lies within the Williston Basin and has a subcrop pattern that 
is nearly circular and roughly parallels the boundary of the basin. 
The Midale can be traced from the eastern edge of the Williston 
Basin westward into the central portion of the basin. The Midale has 
not been recognized by the Montana Geological Society, as it has by the 
North Dakota Geological Society and the Saskatchewan Geological Society, 
but it does persist westward from the central portion of the Williston 
Basin to the western flank of this structure in Montana. The Midale in 
the western portion of the Williston Basin is included within the lower 
part of the Charles. Formation. Northward, from the central part of the 
basin, the Midale can be easily traced into southern Saskatchewan. 
Lithology 
: l 
In the study area the Midale subinterval is bounded comformably 
by the underlying Rival subinterval and the overlying Ratcliffe interval. 
The Rival subinterval in the study area consists of approximately 40 feet 
of limestone and anhydrite. The distribution of limestone and anhydrite 
within the Rival subinterval varies considerably. Anderson et al. (1960, 
p. 20) has shown that the lithology of the Rival subinterval varies both 
laterally and vertically. The Rival grades from an oolitic limestone 
section in the Rival Oil Field to an anhydrite limestone or anhydrite 
section in the Lignite Oil Field to an almost entirely anhydrite section 
in the Woburn Oil Field. The unit in the Ratcliffe interval, which imme-
diately overlies the Midale, consists of approximately 25 feet of dense, 
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dolomitic anhydrite. This unit is continuous throughout the study area 
and forms an effective seal for entrapment of petroleum within the 
underlying Midale subinterval (Figure 5). 
The author found that finer subdivisions of the Midale subinter-
val were useful. The Midale was subdivided into three units which have 
been labeled in ascending order as M1 , M2, and M3 • The letter 
11M" 
stands for Midale and the numbers represent the relative stratigraphic 
position of each unit (Figure 6). 
M1 represents the basal portion of the Midale subinterval. The 
unit is usually from 2 to 6 feet thick and consists of gray fossili-
ferous limestone. Mitchell and Petter (1958, p. 66) observed brachio-
pods, crinoids, bryozoans, and corals within this unit. 
M2 is the thickest of the three units in the Midale subinterval. 
The unit varies from 25 to 35 feet thick and has yielded most of the 
petroleum that has been produced from the Midale. The M2 zone consists 
of predominantly brown dolomite that is interrupted by several 1 to 2 
foot thick beds of dolomitic limestone or limy dolomite. Mitchell and 
Petter (1958, p. 65) believed that these relatively tight beds of dolo-
mitic limestone or limy dolomite represent the original texture of the 
Midale subinterval before dolomitization. 
M3 is the uppermost unit in the Midale subinterval. The unit 
is usually from 10 to 15 feet thick and consists of buff-colored dolo-
mite that usually contains two, 1 to 2 foot thick beds of anhydritic 
dolomite. This unit is very uniform and is found throughout the study 
area. 
Fuller (1956, p. 35) found that all the rocks within the Midale 
subinterval in southeastern Saskatchewan have been dolomitized. This 
N.D.G.S. WELL NUMBER 1681 
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process also occurred within the study area. Fuller (1956, p. 41) 
observed that dolomitization was most complete in limestones that were 
immediately beneath primary anhydrite. The M3 and Mz zones in the 
study area have been altered greatly by dolomitization, but the M1 
zone is dolomitized only slightly. This reinforces Fuller's observa-
tion as the M3 and M2 zones are closer to the overlying anhydrite beds 
than the M1 zone. Mitchell and Petter (1958, p. 65) indicated that 
the degree of dolomitization decreases toward the lower part of the 
Midale subinterval. 
Examination of cores reveals that sulfates are pres~nt in the 
Midale subinterval. These are in the form of yellow-brown, euhedral, 
anhydrite crystals. The 1/8 inch to 3/4 inch crystals are found scat-
tered throughout each of the three units in the Midale subinterval but 
are found more conunonly in the M3 bed and the upper part of the M2 bed. 
The crystals occasionally are found to interlock and form layers up to 
3 inches thick. Fuller (1956, p. 42) described anhydrite crystals in 
the Midale beds of southeastern Saskatchewan, which are.up to 1 inch 
long, and stated that they often form layers which are greater than 
4 inches thick. 
· Mechanical Well Log Characteristics 
Mechanical logs may be used for lithologic interpretation of 
rocks within the Madison group in the study area. Accurate interpre-
tation of lithology is not possible however, without prior knowledge 
of the lithology of each phase found in ·~he section under study. 
Cores from selected wells throughout the study area were examined to 
relate lithologies to mechanical log characters. 
I 
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Core studies revealed that the rocks within the Madison Group in 
the study area belonged to three general phases. These are referred to 
as the limestone phase, the dolomite phase, and the anhydrite phase. 
The rocks in each phase are united by a common depositional environment 
and a similar lithology. 
Petrographic studies by Moore (u.npublished manuscript) and by 
Mccollum (1962, p. 22) of the Madison Group in areas near the study 
area of this report have shown that within each of the above-mentioned 
phases there are several microlithologies. These microlithologies vary 
vertically, and, in some cases, may vary laterally. These variations 
are a reflection of energy differences in t~e environment of deposition 
and are expressed in the microlithologies by textural differences. It 
should be stressed that textural differences are the major variation 
within each microlithology. The microlithologies within each phase 
are related by a common chemical composition, a common general litho-
logy, and a common general depositional environment. 
Moore (1964, p. 263) has found that the limestone phase ranges 
from micrite to sparite and includes most of the common limestone types. 
The limestone phase is dolomitized and this dolomitized limestone is 
included in the limestone phase. Moore (1964, p. 264) found that the 
limestone phase consists almost entirely of carbonate with minute 
amounts of clay, quartz, and organic material. The limestone phase 
is the most dominant phase in the Midale. subinterval. 
Moore (1964, p. 263) found that the dolomite phase consists 
predominantly of minute dolomite grains. The texture of this phase 
is very uniform with exceptions in the form of a few larger subhed-
ral dolomite grains. Moore (1964, p. 264) found that this phase also 
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contains small quantities of clay and relatively large quantities of 
organic material. The dolomite phase is relatively rare in the Midale 
subinterval. 
Moore (1964, p. 264) described the anhydrite phase as consist-
ing of anhydrite intermixed and occasionally interbedded with dolomite. 
The phase is free from clay or organic material except when dolomite is 
present. The anhydrite phase does not occur in the Midale subinterval 
in the study area. 
Three types of mechanical logs were found to give the most 
detailed information about the Midale subinterval. These are the gamma 
ray-laterolog, the gamma ray-sonic log, and the gamma ray-neutron log. 
Attempts were made throughout the study to use at least.one of these 
types of logs when determining contacts. 
The limestone phase can be determined from mechanical logs with-
out much difficulty. The limestone phase, as previously mentioned, con-
tains only small quantities of organic material and clay, and apparently 
for that reason has a low radioactivity reading on the gamma ray curve. 
The presence of several microlithologies in the limestone phase results 
in zones of variable porosity, that is indicated on the laterolog as 
intermediate variable resistance, on the sonic log as an intermediate 
and variable transit time, and on the neutron log as an intermediate 
and variable number of counts per second. 
Where the limestone phase has been dolomitized, the porosity 
increases. The degree of increased porosity is related to microlitho-
logies and as a result, porosity readings are variable; however, over-
all porosity readings are high and will be indicated on the laterolog 
as lower resistivity, on the sonic log as longer transit time, and on 
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the neutron log as fewer counts per second. Radioactivity readings on 
the gamma ray curve are low. 
The dolomite phase differs readily from the limestone phase. 
The dolomite phase contains a relatively large quantity of organic 
material and clay, and as a result has a high reading on the gamma ray 
curve. The dolomite phase has high porosity and exhibits this on the 
laterolog as low resistivity, on the sonic log as long transit time, 
and on the neutron log as a low number of counts per second. 
The anhydrite phase differs from each of the two preceeding 
phases. The anhydrite phase usually contains no organic material or 
clay and, as a result, exhibits low radioactivity readings on the 
gamma ray curve. This phase contains no useful porosity; it is shown 
on the laterolog as high resistivity, on the sonic log as short transit 
time, and on the neutron log as a high number of counts per second. 
The lithology of a phase can, therefore, be determined by com-
plimenting a laterolog, a sonic.log, or a neutron log with each other. 
The results obtained should be confirmed by core examination. 
The base of the Midale subinterval is established on the top of 
the prominent anhydrite found in the upper Rival subinterval (Figure 5). · 
This base is marked by a prominent change upward on the gamma ray curve 
from low radioactivity to intermediate or high radioactivity. The 
laterologs, sonic logs, and neutron logs also show a distinctive change 
upward, from a non-porous to a porous unit. The top of the Midale sub-
interval is established on the bottom of an overlying anhydrite. The 
top of the Midale subinterval can be picked on the gamma ray curve with 
relative ease, as there is a prominent change upward on the gamma ray 
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curve from intermediate or high radioactivity to low radioactivity. The 
laterolog, sonic logs, and neutron logs showed a marked change from a 
porous to a non-porous unit. These characters hold up fairly well 
throughout the study area. 
ENVIRONMENTS OF DEPOSITION 
The Williston Basin was inundated during Mississippian time by a 
sea that spread from the Cordilleran Geosyncline eastward through a 
trough which was located in the position of the eroded Central Montana 
Uplift (Sandberg, 1964, p. 38). The boundaries of the Williston Basin 
in North Dakota at the end of Mississippian time were almost identical 
with those of the present-day basin (Carlson and Anderson, 1965, p. 1839). 
Three major rock facies have been recognized within the Madison 
Group. These are, in ascending order, the Lodgepole facies, the Mission 
Canyon facies, and the Charles facies. The Williston Basin, at the time 
of earliest Madison deposition, was covered by a relatively shallow sea 
(Special Studies Committee, 1964, p. 105). The sediments that were 
deposited at this time consist of thinly-bedded, dense, argillaceous 
limestone which locally may be highly siliceous. Some dense shales 
were also deposited at this time. Sloss (1953, p. 151) believed that 
the Lodgepole facies represents euxinic and brackish environments. 
The overlying Mission Canyon facies is composed of thickly-bedded, 
highly fossiliferous limestone. Carlson and Anderson (1965, p. 1840) 
stated that the lithology of the Mission Canyon facies varies from a 
fragmental limestone in the central part of the Williston Basin to an 
oolitic limestone on the margins of the basin. Sloss (1953, p. 152) 
believed that the Mission Canyon facies represents a normal marine 
environment. Overlying the Mission Canyon facies is the Charles 
facies. The Charles facies consists mainly of the evaporites, 
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anhydrite and halite; however, dolomite, limestone, and minor amounts of 
shale and sandstone are also present (Carlson and Anderson, 1965, p. 1840). 
These rock types have been interpreted by Sloss (1953, p. 152) to repre-
sent a restricted evaporitic condition in a penesaline-saline environment. 
Figure 7 shows the distribution of paleoenvironmenta in the Williston 
Basin during deposition of the Madison Group sediments. 
The euxinic and brackish environments, in which the Lodgepole 
facies was deposited, was present along the edges of the Williston 
Basin until late Bottineau time. These conditions were persistent 
much longer in the central part of the Williston Basin. Lodgepole 
deposition continued in the central part of the basin until the end 
of Tilston time. The Lodgepole-Mission Canyon facies boundary is 
transgressive upward with time from the edges to the center of the 
basin. The relationship between the Lodgepole-Mission Canyon facies 
and the para-time-rock units is shown in Figure 2. 
The normal marine environment, in which the Mission Canyon 
facies was deposited, was present along the edges of the Williston 
Basin from late Bottineau time until early Frobisher-Alida time. In 
the central part of the Williston Basin the normal marine environment 
was present from early Frobisher-Alida time until early Poplar time. 
The Mission Canyon-Charles facies boundary therefore transgressed 
upward toward the center of the basin from early Frobisher-Alida time 
until early Poplar time. The relationship between the Mission Canyon-
Charles facies and the para-time-rock units is shown in Figure 2. 
The penesaline-saline environments, in which the Charles facies 
was deposited, began during early Frobisher-Alida time along the edges 
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of the Williston Basin. These conditions began much later, during early 
Poplar time, in the central part of the basin. The penesaline-saline 
environments continued to be present throughout the Williston Basin 
until the end of Poplar time (Figure 2). 
During Rival time the environments in the study area were in a 
state of transition from normal marine, which is characteristic of the 
Mission Canyon facies, to penesaline-saline, which is characteristic of 
the Charles facies. Both normal marine and evaporitic-saline environ-
ments were present in the study area during Rival time. The Mission 
Canyon-Charles facies boundary transgresses upward through the Rival 
subinterval in the approximate center of the study area. In the 
eastern part of the study area the Rival subinterval was deposited 
under penesaline-saline conditions and consists of dolomitic anhydrites. 
These anhydrites are very tight and yield no petroleum. In the western 
part of the study area the Rival subinterval was deposited under normal 
marine conditions and consists of porous limestones that yield moderate 
quantities of petroleum. Cross section A-A' illustrates the facies 
changes within the Rival subinterval. 
The Mission Canyon~Charles facies boundary transgresses upward 
through the Midale subinterval in the western edge of the study area. 
The Midale sediments west of the Mission Canyon-Charles facies boundary 
are part of the Mission Canyon facies. These sediments were deposited 
under normal marine conditions and consist of finely crystalline lime-
stone. The Midale sediments east of the facies boundary in the study 
area belong to the Charles facies. These sediments were deposited not 
in a normal marine environment but rather as part of a predominantly 
penesaline-saline environment. The Midale sediments in this part of 
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: I the study area consist of dolomite, dolomitic limestone, and limestone. 
The lithologic changes in the Midale may easily be traced across the 
Mission Canyon-Charles facies boundary with the use of mechanical logs. 
Sloss (1953, p. 153) noted that all major evaporite accumula-
tions appear to belong to a major evaporitic cycle that consists of a 
sequence of nearly predictable stages (Figure 8). The ideal major 
evaporite cycle would begin with the deposition of fossiliferous lime-
stone beds and shale beds that are indicative of unrestricted conditions 
and normal marine salinities. The rocks of this section would then be 
overlain by thick dolomite beds and thin anhydrite beds which are char-
acteristic of a penesaline environment. This section would then be 
superseded by the deposition of massive beds of anhydrite and halite 
which are a reflection of a restricted saline environment. Overlying 
this section are the thick dolomite beds and thin anhydrite beds of 
another penesaline environment. Finally, these beds are superseded 
by fossiliferous limestone beds and shale beds which were deposited 
in another normal marine environment under unrestricted conditions. 
The ideal major evaporite cycle, which follows an evolution of 
environments from normal marine through penesaline to saline and back 
through penesaline to normal marine, is seldom found in the geologic 
record. This is due to regional tectonic interruptions. The change 
from normal marine to penesaline to saline is a reflection of increas-
ingly restrictive environmental conditions. The change from saline 
back through penesaline to normal marine is related to a change toward 
less restrictive conditions. The degree of restriction, in most cases, 
is ultimately governed by tectonic activity. Therefore, any tectonic 
change in an area will influence the degree of restriction of the sea 
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water which in turn will influence the environment and thereby alter the 
evaporite cycle. 
Sloss (1953, p. 153) warned that the stages present in a major 
evaporitic cycle do not have a fixed lithologic composition but may be 
complicated by many minor cycles. Lithologies characteristic of saline 
or penesaline stages may be found as minor cycles within a predominantly 
normal marine stage. Likewise, lithologies commonly associated with 
normal marine or penesaline stages may be found as minor cycles within 
a predominantly saline stage and lithologies characteristic of normal 
marine or saline stages are often found as minor cycles within a pene-
saline stage. Therefore, each stage may contain lithologies that are 
common to all stages from normal marine to saline. The stages are 
identified on the basis of the dominant lithologic phase. 
The lithologies of the units that underlay and overlay the 
Midale subinterval are predominantly anhydrite, dolomite, and some 
limestone. This suggests that a penesaline environment was present 
in the study area during deposition of these sediments. The vertical 
boundaries of the penesaline stage are picked at the base of the Rival 
subinterval and the top of the Ratcliffe interval. This represents 
approximately 250 feet of section. 
The presence of phases, which are characteristic of a pene-
saline stage, suggests restrict~d environmental conditions in the 
study area at the initiation of Rival deposition. This implies that 
a barrier must have been present along the edge of the basin south-
west of the study area. Environmental conditions would be created 
similar to those found in a modern-day lagoon that is separated from 
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a sea by a submerged or partially submerged barrier. Edie (1958, p. 101) 
has purposed similar geologic conditions for southeastern Saskatchewan. 
Figure 9 is a diagrammatic profile drawn from the northeast to 
the southwest across the study area which shows the relationship between 
submarine topography and environmental conditions. The left side of the 
diagram represents that part of the Williston Basin southwest of the study 
area whereas the right side represents a lagoonal situation located on the 
. 
flank of the basin in the study area. The sea, which was present in the 
Williston Basin, during Mississippian time, contained waters of normal 
salinity which circulated freely. The restriction, which separated the 
central Williston Basin from the lagoon, created a different situation 
within the lagoon. The normal sea water, which entered the lagoon 
because of storm activity or tidal action, was subjected to evaporation. 
The evaporati~n of water from within the lagoon created waters that were 
more saline than normal. The restriction acted to prevent the outward 
flow of the denser more saline water and evaporites began to accumulate. 
This process continued as normal sea water entered the lagoon to replace 
that lost by evaporation. The process could not continue very long 
before the lagoon would become filled with evaporites and the restricted 
conditions would be destroyed. The sediments of the penesaline stage in 
the study area are approximately 250 feet thick. This suggests that the 
lagoon must have been subsiding at a rate equal to or greater than the 
rate of deposition of these sediments. 
,The first sediments that were deposited under penesaline condi-
tions were those of the Rival subinterval. The Rival consists of dolo-
mitic anhydrite in the eastern half of the study area and porous lime-
stone in the western half of the study area. This sharp change in 
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lithologies indicates that a barrier was located in the center of the 
study area which created a restricted environment to the east. 
Following Rival time the area was inundated by a sea that 
encroached from the west. This destroyed the penesaline conditions 
that were established by covering the area with deeper water which 
created normal conditions. The Midale sediments were deposited under 
these conditions and represents a minor cycle of normal marine depo-
sition during otherwise penesaline conditions. The sediments that 
.were deposited at this time were limestone, dolomitic limestone, and 
dolomite. This inundation was minor and represents a weakening trans-
gressive trend during which time there were several minor advances and 
retreats of the Mississippian sea. 
The sea withdrew slightly from the study area after Midale time 
and restrictive conditions were again established. Any change in the 
degree of restriction will register a corresponding change in rock 
types. The sediments of the Ratcliffe interval consist of alternat-
ing layers of dolomite, anhydrite, and some halite. These phases 
reflect varying degrees of restriction and imply minor transgression 
and regression of the sea during Ratcliffe time. 
The sediments that were deposited after Ratcliffe time are 
predominantly halite.and anhydrite which are characteristic of a 
saline stage. These sediments were deposited in a highly restrictive 
environment characterized by very little inflow of sea water and high 
evaporation rates. 
DIAGENESIS 
A factor that has been important in making the Midale subinterval 
an important oil producing uni~ in North Dakota is dolomitization. This 
process was important as it increased the porosity of the Midale and 
created a host rock suitable for the accumulation of petroleum. 
It was previously mentioned that the Midale was formed during a 
minor cycle of normal marine deposition in an otherwise penesaline envi-
ronment. After the Midale sediments were deposited the sea retreated 
somewhat, thereby lowering the water level. The crest of the barrier 
that was present southwest of the study area was at or near sea level. 
The lower water level created a lagoon which had restricted circulation, 
little inflow of water, and high evaporation rates. These conditions 
resulted in an increase in salinity of the brines and initiation of 
evaporite deposition. The highly saline brines, trapped within the 
lower depths of the lagoon, were heavy enough to seep downward through 
the unlithified anhydrites that were being deposited and into the 
underlying Midale limestone. 
The magnesiu~-rich brines that passed through the Midale caused 
dolomitization, a portion of which was probably a molecule-for-molecule 
substitution of magnesium for calcium. This process of dolomitization 
can be expressed by the chemical equation (Weyl, 1960, p. 85): 
Mg2+ + 2CaC03 MgCa(C03) 2 + ca2+ 
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Dolomitization, following the above formula, may cause up to a 13 per-
cent volume shrinkage (Weyl, 1960, p. 85) with a corresponding porosity 
increase if it is complete. 
The entire Midale subinterval has been dolomitized to varying 
degrees which indicates that the permeability of the Midale was fairly 
uniform. It also indicates that dolomitization was rapid as this 
process would not be possible after lithification of the overlying 
anhydrite. There are a few thin layers in the M2 zone which have not 
been dolomitized to the same extent as the rest of the Midale. These 
less porous layers are believed to nearly represent the original tex-
ture of the Midale at the time of deposition (Mitchell and Petter, 
1958, p. 65). Fuller (1956, p. 41) found that the degree of dolo-
mitization decreases toward the lower part of the Midale. This is 
a reflection of the fact that the brines were seeping downard from 
a stratigraphically higher unit. These porosity variations which 
are related to dolomitization may be noted on mechanical logs. 
Mitchell and Petter (1958, p. 65) stated that the porosity of 
the Midale averages 20 percent whereas the permeability averages 2 
millidarcys. They found that the less dolomitized layers in the M2 
zone have an average porosity of only 4 percent and an average perme-
ability of only 1/2 millidarcy. This shows the important effect that 
dolomitization has had upon the Midale subinterval. 
In addition to dolomitization, the Midale subinterval has been 
influenced by anhydrite replacement and infilling of limestone or dolo-
mite. Anderson et al. (1960, p. 21) found that anhydrite crystals con-
tained inclusions of unaltered limestone. This implies that the anhy-
drite crystals must have been present before dolomitization. McCollum 
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(1962, p. 40) found that anhydrite crystals taken from the Midale east 
of the study areq contain inclusions of dolomite that resemble the tex-
ture of the dolomitized limestone. This implies that the anhydrites 
formed after dolomitization. 
The author believes that the sulfates needed to form anhydrite 
crystals in the Midale were derived from brines that were forced from 
the overlying anhydrite bed during compaction. It is also possible, 
however, that these sulfate-rich brines entered the Midale with the 
magnesium-rich brines that dolomitized that unit. 
PETROLEUM FIELDS 
The petroleum fields in the study area are located just east of 
the Mission Canyon-Charles facies boundary. This boundary transgresses 
upward toward the center of the basin and crosses the Midale subinterval 
west of the study area. The facies boundary, though transgressive upward 
toward the center of the basin, has been interrupted by minor periods of 
transgression and regression of the Mississippian sea. The location of 
this facies boundary is important as the location of the Midale fields 
is controlled by the location of the Charles facies. 
The 17 fields within the study area produce from two pay zones. 
These are the Midale subinterval and the underlying Rival subinterval. 
The Midale production occurs in 11 fields which lie in the eastern half 
of the study area. These are the Portal, Lignite, Rennie Lake, North-
east Foothills, Flaxton, Entry, Stony Run, Perella, Woburn, Bowbells, 
and Coteau Fields (Figure 10). In the western half of the study area 
the production is from the underlying Rival subinterval. The six 
fields that produce oil from the Rival are the Short Creek, Columbus, 
Rival, Black Slough, South Black Slough, and Foothills Fields. 
A line has been drawn through the study area which divides the 
area into two parts. The area of Midale production is on the east side 
of the line and the area of Rival production on the west. The transi-
tion between these two production zones is somewhat gradational. Hence, 
in areas where there is production on either side of the line, the 
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Fig. 10.--Map of the study area showing the location of petroleum fields and the 
provinces of Midale and Rival production. 
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wells produce from both the Midale and Rival subintervals. An example of 
this dual production occurs between the Lignite Field, which produces 
from the Midale subinterval, and the Rival Field, which produces from 
the Rival subinterval. There is some Midale production found in the 
Rival Field up to one mile west of the line and some Rival production 
found in the Lignite Field for approximately the same distance east of 
the line. Cross section B-B' shows the Midale subinterval and the 
facies changes within the Rival subinterval between the Rival and 
Lignite fields. 
The facies change in the Rival is related to an environmental 
change and marks the Mission Canyon-Charles facies boundary. This 
environment change is due to the formation of a barrier in the study 
area during Rival time. The barrier created a lagoon in the eastern 
half of the area, which was characterized by restricted circulation, 
little inflow of water, and moderate rates of evaporation. These fac-
tors created the penesaline environment under which the Rival sediments, 
which are mainly anhydrites and dolomitic anhydrites, were deposited. 
The Rival is about 40 feet thick in the eastern half of the study area 
and thickens to about 85 feet in the west (Plate 5). The facies changes 
within the Rival subinterval are shown on Plates 8, 9, 10, and 11. 
Following Rival deposition there was a minor advance of the 
Mississippian sea over the study area. This created a normal marine 
environment that was characterized by unrestricted circulation and 
normal-salinity sea water. The Midale was deposited under these con-
ditions. The sediments that were originally deposited were limestones. 
The Midale limestones averaged 30 feet in the east and thickened to 
: I 
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about 55 feet in the west (Plate 6). This indicates thickening toward the 
depositional center. Plates 8, 9, 10, and 11 illustrate the stratigraphy 
of the Midale subinterval in the study area. 
The normal marine sea, in which the Midale sediments formed, 
retreated from the study area at the end of Midale time. This retreat 
caused a general lowering of sea level and a restoration of a penesaline 
environment. The penesaline environment was created due to entrapment 
of water behind a barrier located southwest of the study area. The 
crest of this barrier was very near sea level and hence conditions char-
acterized by restricted circulation, very little inflow of water, and 
high rates of evaporation were established. As a result the salinity 
of the brines increased greatly and deposition of evaporites began. 
The anhydrites that were deposited under these conditions belong to 
that part of the Ratcliffe interval immediately above the Midale sub-
interval. 
The penesaline conditions that were established after Midale 
deposition resulted in the creation of highly saline brines within 
the lower parts of the lagoon. These brines seeped downward through 
the overlying anhydrite, which was then forming, and into the Midale 
subinterval. The magnesium-rich brines that seeped into the Midale 
initiated dolomitization. The entire Midale subinterval has been 
dolomitized, though the M2 zone and the upper part of the M2 zone 
appears to have been more dolomitized than the lower part of the M2 
zone and the M1 zone. This indicates that the magnesium-rich brines 
were becoming weaker as they seeped through the Midale. 
Dolomitization probably began shortly after the initiation of 
penesaline conditions and then continued until lithification of the 
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overlying anhydrite bed. The lithification of the overlying anhydrite 
would create an impermeable barrier and prevent passage of other 
magnesium-rich brines. It was this process of dolomitization that 
created the porosity in the Midale and made the Midale an important 
petroleum producing unit. 
As dolomitization was occurring in the Midale subinterval, the 
sediments in the overlying Ratcliffe interval were being deposited. 
These sediments were formed under the same penesaline conditions that 
had created the brines that dolomitized the Midale. The sediments that 
were -eposited in this restricted environment consist .of interbedded 
anhydritic dolomite and anhydrite. These lithologic phase differences 
indicate minor transgressions and regressions during Ratcliffe time. 
The thickness of the Ratcliffe, above the Midale, ranges from approxi-
mately 125 feet in the eastern part of the study area to nearly 220 
feet in the extreme western edge of the study area (Plate 8). The 
thickness changes and lithologies of the Ratcliffe interval are 
illustrated on cross sections A-A' through H-H' (Plates 8, 9, 10, 
and 11). 
The oil in the Midale fields is confined on the updip side by 
a permeability barrier. These barriers are not apparent on mechanical 
logs but can be seen upon examination of cores. Core descriptions may 
be found in Appendix B. The permeability barriers were created by 
anhydrite replacement of limestone or dolomite. The author believes 
that the anhydrite crystals in the Midale were derived from downward 
seepage of sulfate-rich brines. These brines were probably derived 
from solutions which were forced from the overlying anhydrite during 
compaction. Differential compaction of the anhydrite with a resultant 
46 
irregular water loss could explain the haphazard distribution of these 
permeability barriers. It is also possible that these brines were 
derived from solutions that formed in the restricted lagoon that was 
established shortly after Midale time. 
There has been minor structural deformation within the study 
area. Structural contour maps drawn on the top of the State 11A" 
marker, Rival subinterval, Midale subinterval, and Ratcliffe interval 
show two minor anticlinal noses (Plates 1, 2, 3, and 4). These minor 
upwarps strike northeast-southwest and plunge toward the southwest at 
approximately right angles to regional strike. The westernmost anti-
cline is located along a path which passes through the western edge of 
the Flaxton Field, the Lignite Field, the southern end of the Rival 
Field, and the Black Slough Field. The second anticline is situated 
on a path which passes through the Woburn Field, the Rennie Lake Field, 
the Northeast Foothills Field, and the Foothills Field. 
The anticlinal noses probably had some affect on the petroleum 
geology of the Midale in the study area. It appears that they have 
acted as conduits for the updip migration of petroleum into the study 
area and, therefore, have influenced the location of the petroleum 
fields along regional strikes. 
' 
FUTURE PROSPECTS 
There are 17 petroleum fields within the study area. Of this 
number, 11 fields produce predominantly from the Midale subinterval 
and the remaining fields produce mainly from the underlying Rival sub-· 
interval. A few wells from within the larger fields produce from both 
the Midale and Rival pay zones. Investigations of the fields with the 
use of the great amount of subsurface data that was available revealed 
several factors which, if recognized, understood, and applied to other 
areas will greatly aid in discovery of future Midale pays. 
One factor that should be considered when exploring for other 
Midale pay zones is the geographic location of an area within the 
Williston Basin, There are no fields, to the author's knowledge, 
that have produced or are producing from the Midale subinterval in 
the central part of the basin. All the Midale fields in the study 
area are located in a region that lies along the edges of the basin. 
This is a reflection of the great influence that depositional environ-
ments have had upon sediments of the Midale subinterval that are now 
productive. These sediments were deposited in a restricted environ-
ment, probably a lagoon, which would be found only along the edges of 
the Williston Basin. 
A second factor that should be remembered is that the majority 
of all Midale petroleum is produced from stratigraphic rather than 
structural traps. Emphasis should therefore be put on exploration of 
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area where stratigraphic changes might be expected to occur. The best 
approach to this is to map the location of the Mission Canyon-Charles 
facies boundary where it crosses the Midale subinterval and then con-
centrate efforts in those areas where the Midale is part of the Charles 
facies. This approach also eliminates the central part of the Williston 
Basin from consideration. Structurally deformed strata appears to have 
had a secondary role in the accumulation of petroleum in the study area 
and therefore should not be completely forgotten when considering 
stratigraphic traps. 
A third factor to consider when exploring for new Midale pay 
zones is paleoenvironments. A major evaporite cycle occurred in the 
study area during Mississippian time. The Midale subinterval and 
surrounding units represent a penesaline stage within this cycle. 
The rocks of this stage were deposited within a restricted environ-
ment similar to a lagoon that is separated from a sea by a submerged 
or partially submerged barrier. The environment created under these 
conditions is characterized by poor circulation, some inflow of nor-
mal-salinity sea water, moderate evaporation rates, and water that 
is more saline than normal. The minerals dolomite and anhydrite are 
found to be deposited under these conditions. Recognition of the 
lithologic phases that are characteristic of a penesaline stage will 
aid in identifying the environment of deposition. The areas that had 
a penesaline environment may therefore be mapped by mapping the pre-
dominant lithologic phase. This will aid in determining which areas 
have the proper e~vironmental conditions needed for the occurrence of 
petroleum and as a result will limit the area of exploration and increase 
the possibility of discovering petroleum in the Midale subinterval. 
I . 
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A fourth and perhaps the most important factor which should be 
considered when exploring for more Midale production is dolomitization. 
The Midale subinterval in the study area has been dolomitized extensively. 
This process has increased the porosity of the Midale and created a host: 
rock suitable for the accumulation of petroleum. This does not imply 
that everywhere the Midale is dolomitized production may be expected, 
but no production occurs in those areas that have not been dolomitized. 
The porosity differences between dolomitized and non-dolomitized areas 
are readily apparent on mechanical well logs. Mechanical logs may 
therefore be used to map porosity differences in the Midale and thereby 
determine favorable areas of Midale production. 
A fifth factor which should be considered is the presence of a 
permeability barrier on the updip side of each petroleum field. Core 
examination revealed that this permeability loss was probably related 
to replacement and infilling of the dolomitized Midale subinterval by 
anhydrite. These permeability barriers are not apparent on mechanical 
logs as the porosity loss is very slight. Consequently loss cannot be 
used to map the location of these barriers. This situation has created 
the possibility that other Midale traps may be found up or down dip 
from known production. This could have occurred in two possible ways. 
The first possibility is that the petroleum in the known field may 
represent a minor accumulation that has seeped by a structurally lower 
permeability barrier •. The second possibility is that some petroleum 
may have seeped by the permeability barrier of the known field and 
migrated updip where it ·accumulated behind a structurally higher 
permeability barrier. This may have occurred to a minor degree in 
the study area as some fields are aligned along regional dip, 
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A final factor which should be considered when exploring for 
petroleum in the Midale subinterval is the relationship between the 
Midale subcrop and a few fields. The Midale subinterval subcrops a 
few miles east of the study area. A few petroleum fields, located 
along the subcrop pattern, produce from the Midale. The Midale pay 
zone has been partially truncated by pre-Mesozoic erosion and then 
sealed by the Permian-Triassic Spearfish Formation. The Starbuck, 
North Westhope, Kuroki, and Elmore Fields as well as several fields 
in southeastern Saskatchewan are examples of this type of occurrence. 
Sill1MARY 
The study area was covered by a sea during Mississippian time. 
There are three major rock facies that were deposited under these marine 
conditions, these belong to the Madison Group and are, in ascending order, 
the Lodgepole, the Mission Canyon, and the Charles facies. The three 
major facies in the Madison interfinger with each other are are time 
transgressive. Hence, the Mission Canyon facies was being deposited at 
the same time as the Lodgepole facies, and the Charles facies was being 
deposited at the same time as the Mission Canyon facies. 
Thin, widely-persistent anhydrite units in the Madison Group were 
interpreted to be time equivalent. This resulted in the establishment of 
marker horizons. The marker horizons that are used in the study area are, 
in ascending order, the Bottineau interval, Tilston interval, Frobisher-
Alida interval, Rival subinterval, Midale subinterval, Ratcliffe interval, 
and Poplar interval. These horizons are time-markers and hence, cross the 
Lodgepole, Mission Canyon, and Charles facies units. 
The contact b~tween the Mission Canyon and Charles facies passes 
through the Rival subinterval in the approximate center of the study area. 
This indicates that there was a great variation in environments between 
the western half and eastern half of the study area. The Rival subinter-
val in the western half of the study area consists of porous limestone 
which was deposited under the normal marine environment characteristic 
of the Mission Canyon facies. The Rival subinterval in the eastern half 
of the study area consists of dolomitic anhydrite which was deposited 
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under the penesaline environment characteristic of the Charles facies. 
This abrupt change implies that a barrier was present in the study area 
during Rival time. 
After deposition of the Rival sediments, there was a minor 
advance of the sea. This advance created the normal marine environment 
that the Midale sediments were deposited under. The normal ~arine con-
ditions probably did not last very long as the Midale lime muds, that 
were deposited under these conditions, averages only about 40 feet 
thick. This indicates that the Midale sediments were deposited during 
a minor normal marine cycle in an otherwise penesaline stage. 
After deposition of the Midale sediments the sea retreated some-
what from the study area. This caused a lowering of the sea level and 
marked a return to penesaline conditions similar to those which were 
present in the eastern half of the study area during Rival time. The 
penesaline environment indicates that there was probably a barrier 
present southwest of the study area. The barrier created restricted 
conditions which initiated deposition of the evaporites of the Rat-
cliffe interval. An anhydrite .unit represents the first sediments 
deposited over the Midale subinterval under the penesaline environ-
ment. This is followed by alternating layers of dolomite and anhy-
drite. 
Magnesium-rich brines were created in the penesaline environ-
ment that was present in the study area during Ratcliffe time. These 
brines seeped slowly downward through the underlying Midale subinter-
val and initiated dolomitization in that unit. The entire Midale sub-
interval has been dolomitized but dolomitization has been more complete 
near the top, which indicates that the magnesium-rich brines were 
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probably becoming weaker as they seeped through the Midale. Dolomitiza-
tion probably continued until lithification of the overlying anhydrite 
unit which created an impermeable barrier against further downward 
migration of magnesium-rich brines. Dolomitization created the poros-
ity in the Midale subinterval that is necessary for hosting petroleum. 
During or after dolomitization the Midale sediments were 
replaced or infilled by anhydrite. The anhydrite was probably derived 
from sulfate-rich brines that were forced from the overlying anhydrite 
unit during compaction and lithification. It is also possible that 
the anhydrite was derived from sulfates that were present in the 
magnesium-rich brines that dolomitized the Midale. The anhydrite 
that replaced or infilled the Midale created permeability barriers 
on the updip side of the petroleum fields in the study area. These 
barriers were necessary for the entrapment and accumulation of 
petroleum in the Midale subinterval. 
A penesaline environment was present in the study area after 
Midale time. These restricted conditions caused precipitation of 
anhydrite immediately on top of the Midale. This anhydrite unit 
averages 25 feet thick and serves as an effective cap rock to pre-
vent the vertical escape of petroleum from the Midale subinterval •. 
There has been some structural deformation in the study area. 
There are two gentle upwarps, in the study area, which strike 
northeast-southwest and plunge toward the center of the Williston 
Basin. Four petroleum fields lie partially or entirely on each of 
these structures. The anticlin~s may have directed the updip migra-
tion of petroleum into the study area and therefore could have influ-
enced the location of these petroleum fields. 
APPENDIX. A 
MECHANICAL WELL LOG TOPS 
The wells used in this report are arranged in numerical order 
within each township and range.· The townships and ranges are also 
arranged in numerical order. 
The tops of the units are given as depth in feet from the 
kelly bushing. Figure 4 and Figure 5 will aid in identifying the 
tops of the units listed in the appendix. 
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T 161 N R 89 W 
N.D.G.S. Well Number 1258 
Texota Oil Company 
B. A. Stefanowicz #1 
NE NE 11-161-89 
K.B. 1950 
Tops: Ratcliffe Interval 5739 
Midale Subinterval 5866 
Frobisher-Alida Interval 
Rival Subinterval 5896 
State "A" Marker 5935 
N.D.G.S. Well Number 1807 
Northern Pump Company 
Jacobson #1 · 
NE NW 21-161-89 
K.B. 1984 
Tops: Ratcliffe Interval 5966 
Midale Subinterval 6098 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 1842 
Petroleum Incorporated - Signal 
Drilling & Exploration Incorporated 
Ora H. Mahoney #1 
NW NW 32-161-89 
K.B. 1994 
6132 
6172 
Tops: Ratcliffe Interval 6094 
Midale Subinterval 6240 
Frobisher-Alida Interval· 
Rival Subinterval 6272 
State "A" Marker 6311 
T 161 N R 90 W 
N.D.G.S. Well Number 945 
Hunt Oil Company 
Gunnar Opseth #1 
NE NW 28-161-90 
K.B. 2039 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
6218 
6355 
6386 
6433 
: I 
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N.D.G.S. Well Number 1082 
Calvert Drilling, Incorporated 
Carl Jepson Ill 
NE NE 30-161-90 
K.B. 2075 
Tops: Ratcliffe Interval 6356 
Midale Subinterval 6520 
Frobisher-Alida Interval 
Rival Subinterval 6557 
State "A" Marker 6602 
N.D.G.S. Well Number 1083 
Calvert Drilling, Incorporated 
A. M. Melby /11-B 
NE SW 11-161-90 
K.B. 1961 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State 11A" Marker 
N.D.G.S. Well Number 1145 
Hunt Oil Company 
Sena Ruhnke 111 
NE SW 21-161-90 
K.B. 2030 
5971 
6110 
6144 
6177 
Tops: Ratcliffe Interval 6222 
Midale Subinterval 6365 
Frobisher-Alida Interval 
Rival Subinterval 
State "A." Marker 
N.D.G.S. Well Number 1169 
Calvert Drilling Incorporated 
F. H. Bornstedt #1 
NW SW 25-161-90 
K.B. 2004 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
6402 
6443 
6145 
6291· 
6326 
6363 
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N.D.G.S. Well Number 1599 
Calvert Drilling Incorporated 
Louis Sundin 111 
SW NE 28-161-90 
K.B. 2040 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 1661 
Northern Pump Company 
A. Melby Ill 
NW NW 11-161-90 
K.B. 1971 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3616 
Ashland Oil & Refining Company 
L. Peterson Ill 
SE NW 7-161-90 
K.B. 1971 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
6266 
6415 
6455 
6505 
6000 
6141 
6174 
6217 
6059 
6193 
Rival Subinterval 6229 
State "A" Marker 6271 
N.D.G.S. Well Number 4387 
John B. Hawley Jr. - Trust #1 
North American Royalties #1 
SW SW 6-161-90 
K.B. 1969 
Tops: Ratcliffe Interval 6040 
Midale Subinterval 6174 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
6208 
6247 
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N.D.G.S. Well Number 4397 
John B. Hawley Jr. - Trust #1 
Gladys Schwartz #1 
SW NW 6-161-90 
K.B. 1974 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 4421 
John B. Hawley Jr. - Trust #1 
Jensen #1 
SW SE 6-161-90 
K.B. 1979 
6028 
6172 
6205 
6240 
Tops: Ratcliffe Interval 6021 
Midale Subinterval 6155 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 4508 
Northern Pump Company 
Louis Peterson #1 
SW NE 7-161-90 
K.B. 1975 
6188 
Tops: Ratcliffe Interval 6059 
Midale Subinterval 6194 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 4746 
Anadarko Production Company 
Magedan /Jl 
NE NE 5-161-90 
K.B. 1974 
6228 
6272 
Tops: Ratcliffe Interval 5968 
Midale Subinterval 6108 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
6139 
6172 
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N.D.G.S. Well Number 4772 
John B. Hawley Jr. - Trust #1 
Gladys Schwartz #2 
SW NE 6-161-90 
K.B. 1965 
Tops: Ratcliffe Interval 5982 
Midale Subinterval 6123 
Frobisher-Alida Interval 
Rival Subinterval 6157 
State "A" Marker 
T 161 N R 91 W 
N.D.G.S. Well Number 1591 
Petroleum Corporation of America 
E. Gullickson #1 
SE SE 15-161-91 
K.B. 2064 
Tops: Ratcliffe Interval 6460 
Midale Subinterval 6612 
Frobisher-Alida Interval 
Rival Subinterval 6654 
State "A" Marker 6703 
N.D.G.S. Well Number 1875 
Juniper Oil & Mining Company 
Aaron Kistler #1 
SE SE 12-161-91 
K.B. 1998 
Tops: Ratcliffe Interval 6180 
Midale Subinterval 6319 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2158 
Gofor Oil, Incorporated 
N. Gullickson #1 
SW SW 8-161-91 
K.B. 2078 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
6352 
6401 
6447 
6595 
Rival Subinterval 6631 
State "A" Marker 6673 
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N.D.G.S. Well Number 2196 
Gofer Oil Incorporated 
H. E. Remington #1 
SW NE 8-161-91 
K.B. 2048 
Tops: Ratcliffe Interval 6380 
Midale Subinterval 6531 
Frobisher-Alida Interval 
Rival Subinterval 6574 
State "A" Marker 6611 
N.D.G.S. Well Number 2232 
Gofer Oil Incorporated 
Earl McEvers Ill 
SW SW 5-161-91 
K.B. 2032 
Tops: Ratcliffe Interval 6371 
Midale Subinterval 6549 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2233 
Gofer Oil Incorporated 
C. E. Bryan //1 
SW NE 17-161-91 
K.B. 2100 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2249 
North American Royalties, 
Incorporated 
Arthur Chrest #1 
NW SE 4-161-91 
K.B. 1985 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
6594 
6460 
6607 
6646 
6688 
6289 
6461 
Rival Subinterval 6503 
State 11A" Marker 
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N.D.G.S. Well Number 2331 
Skelly Oil Company 
Olaf Christianson #1 
NW NE 28-161-91 
K.B. 2247 
Tops: Ratcliffe Interval 6760 
Midale Subinterval 6953 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2391 
Gofer Oil Incorporated 
Nordeen Gullickson #2 
SW NW 17-161-91 
K.B. 2099 
7000 
7044 
Tops: Ratcliffe Interval 6497 
Midale Subinterval 6648 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2447. 
Star Drilling 
Arthur Chrest #1 
NW SE 4-161-91 
K.B. 1985 
6686 
6740 
Tops: Ratcliffe Interval 6271 
Midale Subinterval 6444 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2449 
Tenneco Oil Company 
Lloyd M. Vallely #1 
SW SW 9-161-91 
K.B. 2058 
6485 
6541 
Tops: Ratcliffe Interval 6391 
Midale Subinterval 6532 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
6574 
6611 
62 
N.D.G.S. Well Number 2472 
Gofor Oil Incorporated 
H. E. Remington #2 
SW SE 8-161-91 
K.B. 2067 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
6421 
6568 
Rival Subinterval 6607 
State "A" Marker 
N.D.G.S. Well Number 2483 
I. J. Wilhite 
Arthur Chrest #1 
SW NE 7-161-91 
K.B. 2064 
Tops: Ratcliffe Interval 6442 
Midale Subinterval 6617 
Frobisher-Alida Interval 
Rival Subinterval 6655 
State "A" Marker 6701 
N.D.G.S. Well Number 2499 
Gofor Oil Incorporated 
C. E. Bryan #2 
SW NW 9-161-91 
K.B. 2041 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2531 
North American Royalties, 
Incorporated 
Baillif-Rameden #1 
NW NW 3-161-91 
K.B. 1962 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
6356 
6507 
6546 
6223 
6395 
6435 
63 
N.D.G.S. Well Number 2539 
Apache Oil Corporation 
Steen Ill 
SW NW 16-161-91 
K.B. 2093 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2752 
Great Plains Royalty Corporation 
et al. 
G. Bryan Ill 
SW NE 19-161-91 
K.B. 2199 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2847 
L. Hunt - Herbert Trusts Estate 
Chrest - Bank of North Dakota /fl 
SW SE 7-161-91 
K.B. 2082 
6438 
6585 
6625 
6676 
6823 
6858 
.6907 
Tops: Ratcliffe Interval 6486 
Midale Subinterval 6647 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3243 
Monsanto Company 
Christenson /11 
SW NE 18-161-91 
K.B. 2099 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
6685 
6732 
6509 
6656 
Rival Subinterval 6692 
State "A" .Marker 6747 
: I 
64 
N.D.G.S. Well Number 3319 
Monsanto Chemical Company 
Owings Ill 
SW SE 18-161-91 
K.B. 2128 
Tops: Ratcliffe Interval 6566 
Midale Subinterval 6711 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3366 
Pan American Petroleum Corporation 
William R. Smith #1 
SE NW 30-161-91 
K.B. 2400 
6747 
6798 
Tops: Ratcliffe Interval 6934 
Midale Subinterval 7090 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3528 
Northern Pump Company 
A. 0. Monson /fl 
SW NW 6-161-91 
K.B. 2014 
7126 
7165 
Tops: Ratcliffe Interval 6387 
Midale Subinterval 6555 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3701 
Anschutz Oil Company, Incorporated 
Wilson et al. #1 
SW SE 17-161-91 
K.B. 2112 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
6595 
6512 
6658 
6697 
6741 
65 
N.D.G.S. Well Number 3919 
Gofor Oil Company 
Peter Weimann #1 
SW NE 9-161-91 
K.B. 2032 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 4210 
John B. Hawley, Jr. - Trust #1 
Gerhart Gullickson #1 
SW NW 10-161-91 
K.B. 2016 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 4230 
John B. Hawley, Jr. - Trust #1 
Arlene Chrest #1 
SW SW 10-161-91 
K.B. 2026 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A." Marker 
N.D.G.S. Well Number 4236 
John B. Hawley, Jr. 
Gerhart Gullickson #2 
SW NE 10-161-91 
K.B. 2000 
6329 
6479 
6520 
6560 
6281 
6426 
6464 
6311 
6455 
6491 
6526 
Tops: Ratcliffe Interval 6255 
Midale Subinterval 6399 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
6435 
6474 
66 
N.D.G.S. Well Number 4244 
John B. Hawley, Jr. 
Gerhart Gullickson Unit "A" Ill 
SW SE 10-161-91 
K.B. 2027 
Tops: Ratcliffe Interval 6288 
Midale Subinterval 6427 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 4263 
John B. Hawley, Jr. - Trust #1 
Mabel L. Doe /11 
SW SW 11-161-91 
K.B. 2023 
6462 
6497 
Tops: Ratcliffe Interval 6273 
Midale Subinterval 6409 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 4276 
John B. Hawley Jr. - Trust #1 
Mabel L. Doe /12 
SW NW 11-161-91 
K.B. 1992 
6445 
6483 
Tops: Ratcliffe Interval 6224 
Midale Subinterval 6365 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 4279 
Gofor Oil Incorporated & Earl 
Schwarts Company 
John W. Theis Ill 
SW SE 9-161-91 
K.B. 2050 
6401 
6431 
Tops: Ratcliffe Interval 6362 
Midale Subinterval 6506 
Frobisher-Alida Interval 
Rival Subinterval 6546 
State "A" Marker 
67 
N.D.G.S. Well Number 4281 
John B. Hawley Jr. - Trust #1 
Stella Spiese #1 
SW NE 11-161-91 
K.B. 1985 
Tops: Ratcliffe Interval 6184 
Midale Subinterval 6324 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 4289 
John B. Hawley, Jr. - Trust #1 
Aaron Kistler et al .Ill 
SW SE 11-161-91 
K.B. 2011 
6358 
6390 
Tops: Ratcliffe Interval 6245 
Midale Subinterval 6379 
Frobisher-Alida Interval 
Rival Subinterval 6413 
State "A" Marker 6454 
N.D.G.S. Well Number 4295 
John B. Hawley, Jr. - Trust #1 
E. S. Hall Ill 
C NW 15-161-91 
K.B. 2050 
Tops: Ratcliffe Interval 6356 
Midale Subinterval 6494 
Frobisher-Alida Interval 
Rival Subinterval 
State 11A11 Marker 
N.D.G.S. Well Number 4301 
I. J. Wilhite - Imperial Oil of 
North Dakota, Incorporated· 
~arl Chrest-Federal Land Bank #1 
SW SW 1-161-91 
K.B. 1975 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
6534 
6571 
6141 
6287 
Rival Subinterval 6324 
State "A" Marker 6357 
68 
N.D.G.S. Well Number 4302 
John B. Hawley, Jr. Trust #1 
Aaron Kistler "A" Ill 
SW NW 12-161-91 
K.B. 1973 
Tops: Ratcliffe Interval 6145 
Midale Subinterval 6283 
Frobisher-Alida Interval 
Rival Subinterval 6317 
State "A" Marker 6351 
N.D.G.S. Well Number 4310 
John B. Hawley, Jr. Trust #1 
Aaron Kistler "A" 112 
SW SW 12-161-91 
K.B. 2002 
Tops: Ratcliffe Interval 6230 
Midale Subinterval 6364 
Frobisher-Alida Interval 
Rival Subinterval 6399 
State "A" Marker 6438 
N.D.G.S. Well Number 4328 
Gofor Oil Company 
Edna Larsen /11 
SW SE 1-161-91 
K.B. 1975 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 4350 
John B. Hawley Jr. Trust #1 
Sabine Ill 
SW SE 3-161-91 
K.B. 1985 
6095 
6234 
6270 
Tops: Ratcliffe Interval 6208 
Midale Subinterval 6358 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
6394 
6433 
69 
N.D.G.S. Well Number 4358 
John B. Hawley Jr. Trust #1 
0 'Brien {Jl 
SW NE 12-161-91 
K.B. 1977 
Tops: Ratcliffe Interval 6112 
Midale Subinterval 6247 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 4367 
Earl Schwartz 
Earl Schwartz #1 
SW SW 2-161-91 
K.B. 1982 
6283 
6323 
Tops: Ratcliffe Interval 6201 
Midale Subinterval 6355 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 4374 
John B. Hawley Jr. Trust #1 
Florence M. Ingerson #1 
SW SE 2-161-91 
K.B. 1977 
6393 
Tops: Ratcliffe Interval. 6163 
Midale Subinterval 6306 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 4383 
Earl Schwartz 
Alfred J. Thompson #1 
SW SW 3-161-91 
K.B. 1983 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A1' Marker 
6340 
6374 
6236 
6385 
70 
N.D.G.S. Well Number 4402 
John B. Hawley Jr. Trust #1 
Violet & Arthur Rykken #1 
SW NW 1-161-91 
K.B. 1978 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 4411 
John B. Hawley Jr, Trust #1 
Arlene Chrest #2 
SW SE 4-161-91 
K.B. 1992 
6112 
6259 
6293 
6328 
Tops: Ratcliffe Interval 6282 
Midale Subinterval 6447 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 4415 
John B. Hawley Jr. Trust #1 
Rameden Ill 
SW NE 3-161-91 
K.B. 1978 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 4509 
John B. Hawley Jr. Trust #1 
V. & A. Rykken #2 
SW NE 1-161-91 
K.B. 1968 
6491 
6214 
6377 
Tops: Ratcliffe Interval 6076 
Midale Subinterval 6222 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
6255 
6288 
71 
N.D.G.S. Well Number 4637 
Earl Schwartz 
Julius Steen /fl 
C NW 16-161-91 
K.B. 2056 
Tops: Ratcliffe Interval 6374 
Midale Subinterval 6518 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 4722 
John B. Hawley, Jr. Trust #1 
Gullickson-Bank of North Dakota #1 
C NE 15-161-91 
K.B. 2044 
6560 
Tops: Ratcliffe Interval 6334 
Midale Subinterval 6470 
Frobisher-Alida Interval 
Rival Subinterval 6507 
State "A" Marker 6549 
N.D.G.S. Well Number 4739 
John B. Hawley Jr. - Trust #1 
Christenson Ill 
C NE 14-161-91 
K.B. 2027 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
6329 
Rival Subinterval 6506 
State "A" Marker 
N.D.S.G. Well Number 4958 
John B. Hawley, Jr. Trust #1. 
Florence M. Ingerson #2 
SW NE 2-161-91 
K.B. 1973 
Tops: Ratcliffe Interval 6132 
Midale Subinterval 6281 
Frobisher-Alida Interval 
Rival Subinterval 6316 
State "A" Marker 6354 
72 
N.D.G.S. Well Number 4988 
John B. Hawley, Jr. Trust #1 
John Theis Ill 
SW NW 2-161-91 
K.B. 1972 
Tops: Ratcliffe Interval 6169 
Midale Subinterval 6330 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 5056 
Earl Schwartz Company 
A. Chrest Ill 
SE SE 4-161-91 
K.B. 1984 
6366 
6408 
Tops: Ratcliffe Interval 6246 
Midale Subinterval 6405 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
T 161 N R 92 W 
N.D.G.S. Well Number 836 
The Carter Oil Company 
Mayme Morrissey #1 
SE SE 6-161-92 
K.B. 2153 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 1766 
Pan American Petroleum Corporation 
Owings Unit Ill 
SE SW 13-161-92 
K.B. 2171 . 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
6446 
6681 
6861 
6894 
6953 
6661 
6815 
Rival Subinterval 6852 
State "A" Marker 6906 
73 
N.D.G.S. Well Number 2044 
Davis Oil Company 
State of North Dakota #1 
SE SE 36-161-92 
K.B. 2396 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
7073 
7247 
Rival Subinterval 7286 
State "A" Marker 7340 
N.D.G.S. Well Number 2070 
Calvert Drilling Incorporated et al. 
Earl Grandall #1 
SE NW 13-161-92 
K.B. 2123 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
6572 
6718 
Rival Subinterval 6761 
State "A" Marker 6817 
N.D.G.S. Well Number 2181 
Union Texas Petroleum 
Swenson Ill 
SE NE 23-161-92 
K.B. 2371 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2214 
Union Texas Petroleum 
Bakken 411 
SW NW 3-161-92 
K.B. 2074 
6899 
7062 
7099 
7145 
Tops: Ratcliffe Interval 6522 
Midale Subinterval 6724 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
6760 
6802 
: I 
74 
N.D.G.S. Well Number 2385 
Anschutz Oil Company Incorporated 
Eaton 111 
SW SE 3-161-92 
K.B. 2080 
Tops: Ratcliffe Interval 6548 
Midale Subinterval 6749 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2396 
Mobil Producing Company 
Ada Grandall 111 
SW NE 3-161-92 
K.B. 2066 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
6789 
6503 
6709 
Rival Subinterval 6748 
State "A" Marker 
N.D.G.S. Well Number 2433 
Cardinal Petroleum Company et al. 
Annie Welsh 111 
SW NW 4-161-92 
K.B. 2093 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2437 
Star Drilling Incorporated 
Owings 1/1 
SE SE 13-161-92 
K.B. 2148 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
6548 
6728 
6765 
6593 
6741 
6781 
6830 
75 
N.D.G.S. Well Number 2520 
Carter Oil Company 
Ingvald Bakken #1 
SW NE 4-161-92 
K.B. 2078 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
6542 
6735 
Rival Subinterval 6771 
State "A11 Marker 6816 
N.D.G.S. Well Number 2772 
Anschutz Drilling Company 
Incorporated ~t al. 
Welsh Ill 
SW NE 5-161-92 
K.B. 2098 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2773 
Union Texas Petroleum 
Ponunier 111 
SW SE 2-161-92 
K.B. 2067 
6567 
6743 
6778 
Tops: Ratcliffe Interval 6490 
Midale Subinterval 6655 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2830 
Union Texas Petroleum 
Steen Ill 
SW SW 2-161-92 
K.B. 2081 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
6691 
6736 
6541 
6720 
6759 
76 
N.D.G.S. Well Number 2869 
Anschutz Drilling Company 
Incorporated 
Sernsen-State #1 
SW SW 1-161-92 
K.B. 2063 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2918 
Union Texas Petroleum 
Ness Ill 
SW NW 2-161-92 
K.B. 2057 
6486 
6659 
6695 
6744 
Tops: Ratcliffe Interval 6488 
Midale Subinterval 6686 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2990 
Union Texas Petroleum 
Eaton 112 
NE SE 3-161-92 
K.B. 2075 
6726 
Tops: Ratcliffe Interval 6529 
Midale Subinterval 6725 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3002 
Union Texas Petroleum 
Pommier "B" /fl 
NE NW 11-161-92 
K.B. 2088 . 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
6765 
6521 
6691 
· 6726 
6775 
77 
N.D.G.S. Well Number 3066 
Union Texas Petroleum 
Alden Ill 
SW NE 11-161-92 
K.B. 2085 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3100 
Union Texas Petroleum 
Peterson Ill 
SW NE 2-161-92 
K.B. 2054 
6522 
6695 
6735 
Tops: Ratcliffe Interval 6480 
Midale Subinterval 6665 
Frobisher-Alida Interval 
Rival Subinterval 6707 
State "A" Marker 
N.D.G.S. Well Number 3137 
Union Texas Petroleum 
Welsh Heirs 111 
NE NW 4-161-92 
K.B. 2079 
Tops: Ratcliffe Interval 6502 
Midale Subinterval 6680 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3143 
Union Texas Petroleum 
Pierson Ill 
SW NW 1-161-92 
K.B. 2045 
6717 
Tops: Ratcliffe Interval 6441 
Midale Subinterval 6614 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
6653 
6702 
78 
N.D.G.S. Well Number 3179 
Union Texas Petroleum 
Bakken "B" Ill 
NE NE 4-161-92 
K.B. 2071 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
6493 
6688 
Rival Subinterval 6726 
State "A" Marker 
N.D.G.S. Well Number 3192 
Anschutz Oil Company, Incorporated 
Bakken 111-C 
NE SW 3-161-92 
K.B. 2072 
Tops: Ratcliffe Interval 6517 
Midale Subinterval 6723 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3221 
Anschutz Oil Company, Incorporated 
Steen-Ellsworth Ill 
NE NW 14-161-92 
K.B. 2128 
6764 
Tops: Ratcliffe Interval 6641 
Midale Subinterval 6829 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3236 
Union Texas Petroleum 
Eaton "B" - Ill 
NE SW 11-161-92 
K.B. 2107 
6868 
Tops: Ratcliffe Interval 6557 
Midale Subinterval 6730 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
6765 
6826 
79 
N.D.G.S. Well Number 3247 
Union Texas Petroleum 
Pommier "C" Ill 
SW SE 11-161-92 
K.B. 2125 
Tops: Ratcliffe Interval 6595 
Midale Subinterval 6792 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3303 
Union Texas Petroleum 
Eaton 11 C11 /fl 
SE NE 10-161-92 
K.B. 2105 
6832 
Tops: Ratcliffe Interval 6564 
Midale Subinterval 6745 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3304 
Anschutz Oil Company, Incorporated 
Welsh 112 
NE NE 5-161-92 
K.B. 2086 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3331 
Union Texas Petroleum 
Sernsen "B" Ill 
SW NE 1-161-92 
K.B. 2028 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
6780 
6514 
6687 
6717 
6396 
6573 
6610 
80 
N.D.G.S. Well Number 3358 
Anschutz Oil Company, Incorporated 
Weinman /fl 
NW SW 12-161-92 
K.B. 2093 
Tops: Ratcliffe Interval 6545 
Midale Subinterval 6746 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3378 
Pan American Petroleum Corporation 
Ranger Winzenburg Unit #1 
NE SE 10-161-92 
K.B. 2116 
6777 
Tops: Ratcliffe Interval 6577 
Midale Subinterval 6749 
Frobisher-Alida Interval 
Rival Subinterval 6783 
State "A" Marker 6844 
N.D.G.S. Well Number 3455 
Pan American Petroleum Corporation 
Gilt Edge Realty Company #1 
NW SW 25-161-92 
K.B. 2394 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State 11A11 Marker 
N.D.G.S. Well Number 3487 
Pan American Petroleum Corporation 
Griffith Unit #1 
NE SW 10-161-92 
K.B. 2132 
6984 
7143 
7183 
7226 
Tops: Ratcliffe Interval 6625 
Midale Subinterval 6801 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
6836 
6900 
: I 
81 
N.D.G.S. Well Number 3507 
Pan American Petroleum Corporation 
William R. Smith #2 
SE SE 25-161-92 
K.B. 2425 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3538 
Union Texas Petroleum 
Swenson-Beard #1 
SE SW 23-161-92 
K.B. 2422 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3559 
Pan American Petroleum Corporation 
Pan American - Anschutz -
Miller-Carroll Unit #1 
NW NW 25-161-92 
K.B. 2384 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival S~binterval 
State 11A11 Marker 
N.D.G.S. Well Number 3583 
Pan American Petroleum Corporation 
Carroll-Smith #1 
NW NE 25-161-92 
K.B. 2392 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
7001 
7160 
7195 
7234 
6996 
7163 
7201 
7248 
6946 
7102 
7136 
7185 
6935 
7085 
7123 
7160 
82 
N.D.G.S. Well Number 3603 
Shell Oil Company 
Downie et al .. #43-9 
NE SE 9-161-92 
K.B. 2145 
Tops: Ratcliffe Interval 6680 
Midale Subinterval 6869 
Frobisher-Alida Interval 
Rival Subinterval 6905 
State "A" Marker 6966 
N.D.G.S. Well Number 3605 
Pan American Petroleum Corporation 
Beard Unit /fl 
NW NE 26-161-92 
K.B. 2430 
Tops: Ratcliffe Interval 7013 
Midale Subinterval 7177 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3607 
Union Texas Petroleum 
Arms-Hierath 111 
SE NE 27-161-92 
K.B. 2436 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
7214 
7258 
7061 
7242 
Rival Subinterval 7285 
State "A" Marker 
N.D.G.S. Well Number 3609 
Union Texas Petroleum 
Carter-Beard Ill 
SE SE 22-161-92 
K.B. 2440 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
7009 
7175 
7216 
7266 
83 
N.D.G.S. Well Number 3641 
Clyde Jones 
Ernest Eaton - United States of 
America #1 
SE NE 12-161-92 
K.B. 2074 
Tops: Ratcliffe Interval 6454 
Midale Subinterval 6627 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3646 
Pan American Petroleum Corporation 
Carroll-Crandall Unit #1 
SE SW 24-161-92 
K.B. 2380 
6667 
6713 
Tops: Ratcliffe Interval 6921 
Midale Subinterval 7075 
Frobisher-Alida Interval 
Rival Subinterval 
State 11A11 Marker 
N.D.G.S. Well Number 3648 
Union Texas Petroleum 
Fee-Bank-State #1 
SE SE 23-161-92 
K.B. 2399 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State 11A11 Marker 
N.D.G.S. Well Number 3740 
Pan American Petroleum Corporation 
Beard-Greenfield Unit #1 
NW NW 26-161-92 
K.B. 2416 
7111 
7154 
6967 
7128 
7165 
7214 
Tops: Ratcliffe Interval 7012 
Midale Subinterval 7186 
Frobisher-Alida Interval 
Rival Subinterval 7225 
State "A" Marker 7272 
84 
N.D.G.S. Well Number 3772 
Calvert Drilling & Producing 
Company 
Grandall /fl 
NW NW 13-161-92 
K.B. 2119 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3805 
Pan American Petroleum Corporation 
Archer-Greenfield Unit #1 
NW SE 26-161-92 
IZ. B. 2409 
6586 
6756 
6794 
6841 
Tops: Ratcliffe Interval 7011 
Midale Subinterval 7204 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3814 
Union Texas Petroleum 
Swenson-Federal Land Bank #1 
SE NW 23-161-92 
K.B. 2408 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
7246 
6928 
7080 
Rival Subinterval 7120 
State "A" Marker 
N.D.G.S. Well Number 3865 
Union Texas Petroleum 
Ellsworth-Noble #1 
SE NE 14-161-92 
K.B. 2139 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
6631 
6803 
6843 
6872 
I 
85 
N.D.G.S. Well Number 3866 
Union Texas Petroleum 
Grandall 1/1 
SE SE 14-161-92 
K.B. 2327 
Tops: Ratcliffe Interval 6823 
Midale Subinterval 6985 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3937 
Pan American Petroleum Corporation 
Darrell Young #1 
SE NW 22-161-92 
K.B. 2416 
7024 
Tops: Ratcliffe Interval 6988 
Midale Subinterval 7156 
Frobisher-Alida Interval 
Rival Subinterval 
State 11A11 Marker 
N.D.G.S. Well Number 3989 
Pan American Petroleum Corporation 
Winzenburg Unit "B" #1 
NE NE 15-161-92 
K.B. 2156 
7195 
7244 
Tops: Ratcliffe Interval 6681 
Midale Subinterval 6872 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 4049 
Union Texas Petroleum 
Greenfield "A" #1 
SE SW 14-161-92 
K.B. 2335 
6910 
Tops: Ratcliffe Interval 6846 
Midale Subinterval 7009 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
7047 
7108 
86 
N.D.G.S. Well Number 4069 
Pan American Petroleum Corporation 
Beard Unit #1 - Pan American - Union Texas 
SE NE 22-161-92 
K.B. 2432 
Tops: Ratcliffe lnterval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State 11A11 Marker 
N.D.G.S. Well Number 4139 
Whitehall Western Oils Limited 
State of North Dakota #1 
SE NE 16-161-92 
K.B. 2365 
6982 
7145 
7182 
7235 
Tops: Ratcliffe Interval 6910 
Midale Subinterval 7103 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 4163 
John B. Hawley, Jr. Trust #1 
Beard-Winzenburg Unit #1 
SE SE 15-161-92 
K.B. 2393 
7142 
7204 
Tops: Ratcliffe Interval 6915 
Midale Subinterval 7085 
Frobisher-Alida Interval 
Rival Subinterval 
State 11A11 Marker 
N.D.G.S. Well Number 4184 
John B. Hawley, Jr. Trust #1 
Smith-Wilson Ill 
SE SW 22-161-92 
K.B. 2456 
7123 
7180 
Tops: Ratcliffe Interval 7097 
Midale Subinterval 7227 
Frobisher-Alida Interval 
Rival Subinterval 
State 11A11 Marker 
7270 
7.321 
87 
N.D.G.S. Well Number 4317 
J. B. Hawley Jr. Trust #1 
Howard Winzenburg #1 
SE SW 15-161-92 
I<. B. 2422 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
6973 
Rival Subinterval 7200 
State 11A11 Marker 
N.D.G.S. Well Number 4573 
I. J. Wilhite - General Petroleum 
Corporation 
State 111 
NW NW 36-161-92 
K,B, 2415 
Tops: Ratcliffe Interval 7042 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State 11A11 Marker 
N.D.G.S. Well Number 4759 
Mountain Minerals Company 
Lawrence Anderson et al. #1 
NW NE 35-161-92 
K •. B. 2419 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State 11A11 Marker 
T 161 N R 93 W 
N.D.G.S. Well Number 1179 
I. J. Wilhite - Ted T. Bunham, Sr. 
Ida Rudin /fl 
SE NE 15-161-93 
K.B. 2429 
~ops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
7240 
7281 
7070 
7239 
7275 
7318 
7064 
7276 
7327 
7385 
88 
N.D.G.S. Well Number 2304 
Steward Petroleum Company 
Fred Huff Ill 
SW SW 31-161-93 
K. B. 2477 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
7488 
7697 
Rival Subinterval 7751 
State "A" Marker 
N.D.G.S. Well Number 3498 
Pan American Petroleum Corporation 
Oliver B. Ulsrud #1 
SW SE 2-161-93 
K.B. 2231 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State 11A" Marker 
N.D.G.S. Well Number 3591 
Pan American Petroleum Corporation 
Clarence Holter #1 
SW NW 1-161-93 
K.B. 2154 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3592 
Pan American Petroleum Corporation 
Milo Olson Ill 
SW NE 20-161-93 
K.B. 2468 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
6740 
6926 
6963 
7039 
6636 
6822 
6859 
6923 
7286 
7485 
7526 
7598 
r--
1 
89 
N.D.G.S. Well Number 4286 
I. J. Wilhite & Ted F. Dunham, Sr. 
Elsie Thingvold #1 
SE SE 10-161-93 
K.B. 2437 
Tops: Ratcliffe Interval 7021 
Midale Subinterval 7237 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
T 161 N R 94 W 
N.D.G.S. Well Number 1430 
Hunt Oil Company 
F. H. Cooksley #1 
NE SE 22-161-94 
K.B. 2419 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 1825 
DeKalb Agricultural Association, 
Incorporated 
Jennie Berg Ill 
NE SW 3-161-94 
K.B. 2388 
7279 
7362 
7566 
7621 
7686 
Tops: Ratcliffe Interval 7172 
Midale Subinterval 7378 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2319 
Spartan Drilling Company 
Clarence T. Whitty #1 
SW SW 9-161-94 . 
K.B. 2428 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker· 
7436 
7498 
7268 
7474 
7531 
7603 
90 
N.D.G.S. Well Number 2341 
H. L. Hunt 
Anne Stavem Ill 
NW NE 31-161-94 
K.B. 2433 
Tops: Ratcliffe Interval 7407 
Midale Subinterval 7657 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2376 
H. L. Hunt 
Solveig Arsteim #1 
NW SE 31-161-94 
K.B. 2425 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
7716 
7784 
7403 
7641 
Rival Subinterval 7701 
State "A" Marker 7777 
N.D.G.S. Well Number 2442 
H. L. Hunt 
Louis Rolte - Bank of North 
Dakota Ill 
NW NW 31-161-94 
K.B. 2451 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2445 
H. L. Hunt 
J. Skarphol Ill 
NW SW 31-161-94 
K.B. 2438 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
7420 
7671 
7731 
7797 
7399 
7654 
7710 
7798 
91 
N.D.G.S. Well Number 2551 
H. L. Hunt 
Solveig Arsteim #2 
NW SW 32-161-94 
K.B. 2374 
Tops: Ratcliffe Interval 7373 
Midale Subinterval 7611 
Frobisher-Alida Interval 
Rival Subinterval 7671 
State "A" Marker 7740 
N.D.G.S. Well Number 2711 
Hunt Oil Company 
S. H. Cooksley #2 
NW NW 34-161-94 
K.B. 2411 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2748 
Calvert Petroleum Company et al, 
Melvin Gilbertson #1 
SW SE 7-161·-94 
K.B. 2434 
7431 
7653 
·7713 
7790 
Tops: Ratcliffe Interval 7281 
Midale Subinterval 7473 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3510 
Pan American Petroleum Corporation 
Calma Dove Ill 
SW NW 12-161-94 
K.B. 2415 
7529 
7604 
Tops: Ratcliffe Interval 7222 
Midale Subinterval 7437 
Frobisher-Alida Interval 
Rival Subinterval 7489 
State 11A11 Marker 7576 
92 
N.D.G.S. Well Number 3578 
Pan American Petroleum Corporation 
Elmo Simonson #1 
SW SW 13-161-94 
K.B. 2405 
Tops: Ratcliffe Interval 7302 
Midale Subinterval 7506 
Frobisher-Alida Interval 
Rival Subinterval 7553 
State "A" Marker 7629 
N.D.G.S. Well Number 3773 
Chandler & Associates Incorporated 
Dihle /fl 
SW SW 14-161-94 
K.B. 2418 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
T 162 N R 89 W 
N.D.G.S. Well Number 1251 
Texota Oil Company 
John Koch #1 
SW NW 6-162-89 
K.B. 1939 
7326 
7536 
7588 
Tops: Ratcliffe Interval 5479 
Midale Subinterval 5611 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2108 
Simcox Oil Company 
John Koch #1 
SW SW 30-162-89 
K.B. 1958 
5642 
5671 
Tops: Ratcliffe Interval 5827 
Midale Subinterval 5966 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
6001 
6040 
93 
N.D.G.S. Well Number 3063 
Cardinal Petroleum Company & 
The Gay Co. 
Walleen & Peterson #1 
SW SW 9-162-89 
K.B. 1936 
Tops: Ratcliffe Interval 5575 
Midale Subinterval 5712 
Frobisher-Alida Interval 
Rival Subinterval 5743 
State "A" Marker 5781 
N.D.G.S. Well Number 3226 
Amerada Petroleum Corporation 
Mary Gerolamy #1 
SE SW 22-162-89 
K.B. 1942 
Tops: Ratcliffe Interval 5625 
Midale Subinterval 5757 
Frobisher-Alida Interval 
Rival Subinterval 5786 
State "A" Marker 5821 
N.D.G.S. Well Number 3332 
Anschutz Oil Company Incorporated 
Koch Ill 
NE NE 30-162-89 
K.B. 1956 
Tops: Ratcliffe Interval 5761 
Midale Subinterval 5903 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3365 
I. J. Wilhite - E.L.K. Oil Company 
Carl Redmer Ill 
SW SW 14-162-89 
K.B. 1923 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
5943 
5562 
5695 
Rival Subinterval 5725 
State "A" Marker 5765 
94 
N.D.G.S. Well Number 3473 
E.L.K. Oil Company 
Frances Siemers Matte #1 
SW SW 13-162-89 
K.B. 1928 
Tops: Ratcliffe Interval 5504 
Midale Subinterval 5630 
Frobisher-Alida Interval 
Rival Subinterval 5662 
State "A" Marker 
N.D.G.S. Well Number 3847 
Plaza Oil & Gas Limited 
Henry F. Aufforth #1 
SW SE 23-162-89 
K.B. 1933 
Tops: Ratcliffe Interval 5584 
Midale Subinterval 5712 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
T 162 N R 90 W 
N.D.G.S. Well Number 985 
Calvert Drilling Incorporated 
G. K. Melby /11 
SE NE 16-162-90 
K.B. 1951 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 1531 
Farmers Union Central Exchange 
Olson Ill 
NW NE 18-162-90 
K.B. 1945 
5740 
5693 
5831 
5864 
5898 
Tops: Ratcliffe Interval 5684 
Midale Subinterval 5823 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
5855 
5892 
95 
N.D.G.S. Well Number 1582 
Northwest Oil Drilling Company 
Math Funk Ill 
NE NE 34-162-90 
K,B, 1954 
Tops: Ratcliffe "Interval 5888 
Midale Subinterval 6038 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 1860 
Continental Oil Company 
Huff Ill 
NW SE 4-162-90 
K.B. 1937 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D,G.S. Well Number 1922 
Pioneer Oil Company 
Bruce Ormiston Ill 
SW SE 25-162-90 
K, B. 1959 
6075 
6120 
5577 
5718 
5750 
5786 
Tops: Ratcliffe Interval 5790 
Midale Subinterval 5922 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D,G.S. Well Number 2029 
Northern Natural Gas Production 
Company 
Robert Magedanz Ill-A 
SW NE 36-162-90 
K.B. 1971 
5955 
5988 
Tops: Ratcliffe Interval 5883 
Midale Subinterval 6027 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
96 
N.D.G.S. Well Number 2278 
Gofor Oil Incorporated 
R. M. McCarthy #1 
SE SW 5-162-90 
K.B. 1941 
Tops: Ratcliffe Interval 5607 
Midale Subinterval 5759 
Frobisher-Alida Interval 
Rival Subinterval 
State 11A" Marker 
N.D.G.S. Well Number 2327 
Gofor Oil Incorporated 
Rudolf Jacobson #1 
SE NW 8-162-90 
K.B. 1943 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2358 
Simcox Oil Company 
Jens Briggs ill 
SW NE 25-162-90 
K.B. 1962 
5792 
5827 
5622 
5766 
5800 
5833 
Tops: Ratcliffe Interval 5820 
Midale Subinterval 5968 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2366 
Continental Oil Company 
State-Iverson #1 
SE NE 5-162-90 
K.B. 1944 
6005 
6051 
Tops: Ratcliffe Interval 5612 
Midale Subinterval 5770 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
5804 
5850 
97 
N.D.G.S. Well Number 2405 
Calvert Exploration Company 
M. Bergstresser #1 
NW NW 4-162-90 
K.B. 1925 
Tops: Ratcliffe 'Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2484 
Northern Natural Gas Producing 
Company 
Smith #1-E 
NW SW 9-162-90 
K.B. 1960 
5593 
5752 
5787 
5835 
Tops: Ratcliffe Interval 5657 
Midale Subinterval 5799 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2620 
Apache Oil Corporation 
Melby "A" #1 
SW SW 25-162-90 
K.B. 1975 
5835 
5862 
Tops: Ratcliffe Interval 5819 
Midale Subinterval 5953 
Frobisher-Alida Interval 
Rival Subinterval 5986 
State "A" Marker 
N.D.G.S. Well Number 2681 
Union Oil Company of California 
A. S. Grady Ill 
SE NE 7-162-90 
K.B. 1952 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
5641 
5793 
Rival Subinterval 5827 
State "A" Marker 
98 
N.D.G.S. Well Number 2703 
I. J. Wilhite 
Ida A. Gee Ill 
NW SW 4-162-90 
K.B. 1952 
Tops: Ratcliffe Interval 5599 
Midale Subinterval 5745 
Frobisher-Alida Interval 
Rival Subinterval 5777 
State "A" Marker 5813 
N.D.G.S. Well Number 2704 
I. J, Wilhite 
Enoch Anderson #1 
SE SE 5-162-90 
K.B. 1939 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
5603 
5757 
Rival Subinterval 5790 
State "A" Marker 
N.D.G.S. Well Number 2751 
Gofor Oil Incorporated 
Madelyne Christenson #1 
SE NW 5-162-90 
K.B. 1950 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2781 
Union Oil Company of California 
Gehrke Heirs 111 
SE SW 8-162-90 
K.B. 1970 
5645 
5815 
5850 
Tops: Ratcliffe Interval 5680 
Midale Subinterval 5819 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
5852 
5883 
99 
N.D.G.S. Well Number 2793 
Ivan Goheen 
Rudolf Jacobsen #2 
SE NE 6-162-90 
K.B. 1942 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State 11A" Marker 
N.D.G.S. Well Number 2922 
Northern Natural Gas Producing 
Company 
Ebert Meyer #1-A 
SE NW 17-162-90 
K.B. 1969 
5710 
5882 
5919 
Tops: Ratcliffe Interval 5717 
Midale Subinterval 5852 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2932 
I. J. Wilhite & Tiddens Petroleum 
Company 
Carter et al •. #1 
NW SE 8-162-90 
K.B. 1953 
5884 
5916 
Tops: Ratcliffe Int~rval 5641 
Midale Subinterval 5781 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2992 
Simcox Oil Company 
Christensen-Grady #1 
SE NW 7-162-90 
K.B. 1945 
5813 
Tops: Ratcliffe Interval 5738 
Midale Subinterval 5897 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
100 
N.D.G.S. Well Number 3187 
I. J. Wilhite-E.L.K. Oil Company 
R. M. McCarthy-Bank of North 
Dakota #1 
SE SE 7-162-90 
K.B. 1947 
Tops: Ratcliffe Interval 5662 
Midale Subinterval 5800 
Frobisher-Alida Interval 
Rival Subinterval 5833 
State "A" Marker 5865 
N.D.G.S. Well Number 3337 
E.L.K. Oil Company 
John C. Kinard-Meyer-Northwestern 
National Life Insurance Company #l 
NW NW 17-162-90 
K.B. 1961 
Tops: Ratcliffe Interval 5682 
Midale Subinterval 5818 
Frobisher-Alida Interval 
Rival Subinterval 5850 
State "A" Marker 
N.D.G.S. Well Number 3390 
Simcox Oil Company 
R. M. McCarthy #l 
SE SE 6-162-90 
K.B. 1956 
Tops: Ratcliffe Interval 5681 
Midale Subinterval 5849 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3503 
Gofor Oil Incorporated - Star 
Drilling Incorporated 
Christensen et al. {12 
NW NE 4-162-90 
K.B. 1928 
5883 
5928 
Tqps: Ratcliffe Interval 5554 
Midale Subinterval 5700 
Frobisher-Alida Interval 
Rival Subinterval 5732 
State "A" Marker 5774 
101 
N.D.G.S. Well Number 3520 
Gofor Oil Incorporated - Star 
Drilling Incorporated 
Aage Christiansen #1 
NW NW 3-162-90 
K.B. 1928 
Tops: Ratcliffe Interval 5528 
Midale Subinterval 5665 
Frobisher-Alida Interval 
Rival Subinterval 5696 
State "A" Marker 5737 
N.D.G.S. Well Number 3687 
I. J. Wilhite 
Agnes Pitzer Ill 
1'W SW 3-162-90 
K.B. 1950 
Tops: Ratcliffe Interval 5596 
Midale Subinterval 5739 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3907 
I. J. Wilhite et al. 
Lee Carter tfl 
NW NE 10-162-90 
K.B. 1954 
5774 
5808 
Tops: Ratcliffe Interval 5632 
Midale Subinterval 5775 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 4599 
The Anschutz Corporation, 
Incorporated 
Ormiston ffl 
SW SE 25-162-90 
K.B. 1957 
5807 
5839 
Tops: Ratcliffe Interval 5779 
Midale Subinterval 5910 
Frobisher-Alida Interval 
Rival Subinterval 5943 
State "A" Marker 5976 
102 
N.D.G.S. Well Number 4696 
John B. Hawley, Jr. Trust #1 
E. F. Siemers et al. #1 
SW SW 1-162-90 
K.B. 1947 
Tops: Ratcliffe Interval 5547 
Midale Subinterval 5684 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
T 162 N R 91 W 
N.D.G.S. Well Number 1461 
Pan American Petroleum Incorporated 
Lignite Madison Unit #20 
SE SW 5-162-91 
K.B. 1973 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
5715 
5747 
5939 
6097 
Rival Subinterval 6136 
State "A" Marker 6181 
N.D.G.S. Well Number 1485 
Pan American Petroleum Incorporated 
Lignite-Madison Unit #21 
SE SE 5-162-91 
K.B. 1961 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher~Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 1500 
Pan American Petroleum Corporation 
Lignite-Madison Unit #24 
NW NW 8-162-91 
K.B. 1960 
5925 
6081 
6118 
Tops: Ratcliffe Interval 5954 
Midale Subinterval 6116 
Frobisher-Alida Interval 
Rival Subinterval 6156 
State "A" Marker 6197 
'i 
103 
N.D.G.S. Well Number 1511 
Pan American Petroleum Corporation 
Lignite-Madison Unit #17 
NW SE 5-162-91 
K.B. 1957 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 1519 
Pan American Petroleum Corporation 
Lignite-Madison Unit #25 
NW NE 8-162-91 
K.B. 1958 
5901 
6059 
6098 
6135 
Tops: Ratcliffe Interval 5938 
Midale Subinterval 6085 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 1520 
Petroleum Corporation of 
America et al. 
M. Jorgans Ill 
NE NE 28-162-91 
K.B. 1952 
6125 
6166 
Tops: Ratcliffe Interval 6093 
Midale Subinterval 6242 
Frobisher-Alida Interval 
Rival Subinterval 
State "All Marker 
N.D.G.S. Well Number 1535 
Pan American Petroleum Corporation 
Lignite-Madison Unit #16 
NW SW 5-162-91 
K.B. 1958 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
6281 
6320 
5909 
6067 
Rival Subinterval 6112 
State "A" Marker 6152 
104 
N.D.G.S. Well Number 1553 
Pan American Petroleum Corporation 
Lignite-Madison Unit #26 
NW NW 9-162-91 
K.B. 1965 
Tops: Ratcliffe Interval 5938 
Midale Subinterval 6087 
Frobisher-Alida Interval 
Rival Subinterval 6127 
State "A" Marker 6165 
N.D.G.S. Well Number 1554 
Pan American Petroleum Corporation 
Lignite-Madison Unit #18 
NW SW 4-162-91 
K.B. 1954 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
5890 
6044 
Rival Subinterval 6080 
State "A" Marker 6119 
N.D.G.S. Well Number 1569 
Pan American Petroleum Corporation 
Lignite-Madison Unit #19 
SE SE 6-162-91 
K.B. 1958 
Tops: Ratcliffe Interval 5942 
Midale Subinterval 6107 
Frobisher-Alida Interval 
Rival Subinterval 6148 
State "A" Marker 6187 
N.D.G.S. Well Number 1580 
Pan American Petroleum Corporation 
Lignite-Madison Unit #11 
SE NE 6-162-91 
K.B. 1960 
Tops: Ratcliffe Interval 5929 
Midale Subinterval 6091 
Frobisher-Alida Interval 
Rival Subinterval 6131 
State "A" Marker 6163 
105 
N.D.G.S. Well Number 1593 
Pan American Petroleum Corporation 
Lignite-Madison Unit #15 
NW SE 6-162-91 
K,B, 1962 
Tops: Ratcliffe Interval 5932 
Midale Subinterval 6093 
Frobisher-Alida Interval 
Rival Subinterval 6133 
State "A" Marker 6169 
N.D.G.S. Well Number 1639 
Pan American Petroleum Corporation 
Lignite-Madison Unit #27 
SE NE 7-162-91 
K.B. 1966 
Tops: Ratcliffe Interval 5973 
Midale Subinterval 6130 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 1649 
Pan American Petroleum Corporation 
Lignite-Madison Unit #22 
SE SW 4-162°-91 
K.B. 1956 
6174 
6217 
Tops: Ratcliffe Interval 5914 
Midale Subinterval 6060 
Frobisher-Alida Interval 
Rival Subinterval 6095 
State "A" Marker 6131 
N.D.G.S. Well Number 1662 
Pan American Petroleum Corporation 
Lignite-Madison Unit #14 
SE NW 4-162-91 
K.B. 1953 
Tops: Ratcliffe Interval 5864 
Midale Subinterval 6017 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
6055 
6094 
106 
N.D.G.S. Well Number 1663 
Pan American Petroleum Corporation 
Lignite-Madison Unit #9 
NW NW 4-162-91 
K,B, 1972 
Tops: Ratcliffe Interval 5873 
Midale Subinterval 6032 
Frobisher-Alida Interval 
Rival Subinterval 6067 
State "A" Marker 6109 
N.D.G.S. Well Number 1664 
Pan American Petroleum Corporation 
Lignite-Madison Unit #12 
SE NW 5-162-91 
K.B. 1961 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
5896 
6057 
Rival Subinterval 6094 
State "A" Marker 6131 
N.D.G.S. Well Number 1681 
Pan American Petroleum Corporation 
Lignite-Madison Unit #7 
NW NW 5-162-91 
K.B. 1948 
Tops: Ratcliffe Interval 5906 
Midale Subinterval 6064 
Frobisher-Alida Interval 
Rival Subinterval 6108 
· State "A" Marker 6142 
N.D.G.S. Well Number 1687 
Pan American Petroleum Corporation 
Lignite-Madison Unit #6 
NW NE 6-162-91 
K.B. 1956 
Tops: Ratcliffe Interval 5909 
Midale Subinterval 6071 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
6118 
6149 
107 
N.D.G.S. Well Number 1710 
Petroleum Corporation of 
America et al. 
Lindsay R. Bunting #1 
SE NW 21-162-91 
K,B. 1951 
Tops: Ratcliffe Interval 6117 
Midale Subinterval 6287 
Frobisher-Alida Interval 
Rival Subinterval 6329 
State "A" Marker 6387 
N.D.G.S. Well Number 1713· 
Northern Pump Company 
Arthur Kostad #1 
NW SE 4-162-91 
K.B. 1960 
Tops: Ratcliffe Interval 5894 
Midale Subinterval 6044 
Frobisher-Alida Interval 
Rival Subinterval 6079 
State "A" Marker 6116 
N.D.G.S. Well Number 1717 
Pan American Petroleum Corporation 
Lignite-Madison Unit #13 
SE NE 5-162-91 
K,B, 1952 
Tops: Ratcliffe Interval 5868 
Midale Subinterval 6029 
Frobisher-Alida Interval 
Rival Subinterval 6070 
State "A" Marker 
N.D.G.S. Well Number 1730 
Pan American Petroleum Corporation 
Lignite-Madison Unit #8 
NW NE 5-162-91 
K.B. 1952 
Tops: Ratcliffe Interval 5871 
Midale Subinterval 6023 
Frobisher-Alida Interval 
Rival Subinterval 6063 
State "A" Marker 6105 
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N.D.G.S. Well Number 1834 
Pan American Petroleum Corporation 
M. J. Rykken Ill 
SE NE 26-162-91 
K.B. 1954 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 1878 
Mobil Producing Company 
Noren 112 
SE NE 8-162-91 
K.B. 1955 
6024 
6165 
6200 
6227 
Tops: Ratcliffe Interval 5951 
Midale Subinterval 6104 
Frobisher-Alida Interval 
Rival Subinterval 6142 
State "A" Marker 6183 
N.D.G.S. Well Number·2063 
Vern O. Lund 
Fletcher Ingerson #1 
SE NE 13-162-91 
K.B. 1953 
Tops: Ratcliffe Interval 5810 
Midale Subinterval 5953 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2126 
Stekoll Petroleum Corporation 
A. M. Johnson #1 
NW NW 34-162-91 
K.B. 1969 
5986 
6021 
Tops: Ratcliffe Interval 6136 
Midale Subinterval 6288 
Frobisher-Alida Interval 
Rival Subinterval 6324 
State "A" Marker 6357 
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N.D.G.S. Well Number 2206 
Stekoll Petroleum Corporation 
Christina Roos #2 
NW NW 7-162-91 
K.B. 1984 
Tops: Ratcliffe Interval 5997 
Midale Subinterval 6160 
Frobisher-Alida Interval 
Rival Subinterval. 
State "A" Marker 
N.D.G.S. Well Number 2212 
Arthur V. Seay, Jr. 
Norman Hovland #1 
NW SW 18-162-91 
K.B. 1959 
6199 
6233 
Tops: Ratcliffe Interval 6056 
Midale Subinterval 6217 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2221 
_Stekol~ Petrol~um Corporation 
Mildred Jorgens #1 
NW ~W 27-162-91 
K.B. 1962 
6257 
6297 
Tops: Ratcliffe Interval 6106 
Midale Subinterval 6257 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2228 
Sun Oil Company 
H. J. Nygaard #1 
NE SE 21-162-91 
K.B. 1951 
6293 
6325 
Tops: Ratcliffe Interval 6103 
Midale Subinterval 6262 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
6303 
6355 
llO 
N.D.G.S. Well Number 2237 
Stekoll Petroleum Corporation 
Daniel Johnson #1 
NW NE 33-162-91 
K.B. 1960 
Tops: Ratcliffe Interval 6151 
Midale Subinterval 6309 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2241 
Tennessee Gas Transmission Company 
T. Johnson #1 
SE NE 16-162-91 
K.B. 1964 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2245 
Pan American Petroleum Corporation 
Rival-Madison Unit #46 
NW SW 6-162-91 
K.B. 1969 
6345 
6377 
6015 
6171 
6208 
6258 
Tops: Ratcliffe Interval 5981 
Midale Subinterval 6140 
Frobisher-Alida Interval 
Rival Subinterval 6178 
State uA" Marker 6223 
N.D.G.S. Well Number 2265 
Vern o. Lund 
Jens Larson Ill 
NW SE 14-162-91 
K.B. 1957 
Tops: Ratcliffe Interval 5977 
Midale Subinterval 6138 
Frobisher-Alida Interval 
Rival Subinterval 6174 
State "A" Marker 6220 
111 
N.D.G.S. Well Number 2284 
Stekoll Petroleum Corporation 
Anderson #1 · 
NW SE 27-162-91 
K.B. 1957 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
6091 
6240 
Rival Subinterval 6274 
State "A" Marker 6306 
N.D.G.S. Well Number 2315 
Stekoll Petroleum Corporation 
Monson Ill 
NW SE 28-162-91 
K.B. 1958 
Tops: Ratcliffe Interval 6117 
Midale Subinterval 6267 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2332 
Stekoll Petroleum Corporation 
Rykken Ill 
NW SW 26.-162-91 
K.B. 1958 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
6302 
6336 
6083 
6230 
Rival Subinterval 6264 
State "A" Marker 6296 
N.D.G.S. Well Number 2333. 
Stekoll Petroleum Corporation 
Katheryne Johnson Ill 
NW NW 33-162-91 
K.B. 1959 
Tops: Ratcliffe Interval 6163 
Midale Subinterval. 6315 
Frobisher-Alida Interval 
Rival Subinterval 6351 
State "A" Marker 6382 
112 
N.D.G.S. Well Number 2356 
Stekoll Petroleum Corporation 
Federal Land Bank-E. Schwartz #l 
NE NW 27-162-91 
K.B. 1953 
Tops: Ratcliffe Interval 6059 
Midale Subinterval 6207 
Frobisher-Alida Interval 
Rival Subinterval 6242 
State "A" Marker 6286 
N.D.G.S. Well Number 2363 
Stekoll Petroleum Corporation 
Abbott Bailliff #1 
NW SW 34-162-91 
K.B. 1962 
Tops: Ratcliffe Interval 6143 
Midale Subinterval 6285 
Frobisher-Alida Interval 
Rival Subinterval 6321 
State "A" Marker 6361 
N.D.G.S. Well Number 2377 
Pan American Petroleum Corporation 
Lignite-Madison Unit #28 
SE NW 8-162-91 
K.B. 1964 
Tops: Ratcliffe Interval 5978 
Midale Subinterval 6133 
Frobisher-Alida Interval 
Rival Subinterval 6173 
State "A" Marker 6220 
N.D.G.S. Well Number 2450 
Petroleum Corporation 
Kristinson Ill 
NW NE 32-162-91 
K.B. 1959 
Tops: Ratcliffe Interval 6178 
Midale Subinterval 6339 
Frobisher-Alida Interval 
Rival Subinterval 6377 
State "A" Marker 6413 
113 
N.D.G.S. Well Number 2459 
Pan American Petroleum Corporation 
Lignite-Madison Unit #33 
NW SE 8-162-91 
K.B. 1963 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
5993 
6145 
Rival Subinterval 6184 
State "A" Marker 6228 
N.D.G.S. Well Number 2549 
Pan American Petroleum Corporation 
Rival-Madison Unit #40 
NW NW 6-162-91 
K.B. 1965 
Tops: Ratcliffe Interval 5939 
Midale Subinterval 6101 
Frobisher-Alida Interval 
Rival Subinterval 6140 
State "A" Marker 6179 
N.D.G.S. Well Number 2589 
Pan American Petroleum Corporation 
Lignite-Madison Unit #30 
NW SW 7-162-91 
K.B. 1972 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2974 
Pan American Petroleum Corporation 
Lignite-Madison Unit #10 
NW NE 4-162-91 
K.B. 1953 
6007 
6171 
6213 
6247 
Tops: Ratcliffe Interval 5845 
Midale Subinterval 6003 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
6038 
6077 
114 
N.D.G.S. Well Number 2986 
Arthur V, Seay, Jr. et al. 
Hjalmer Anderson #1 
C NW 18-162-91 
K.B. 1964 
Tops: Ratcliffe Interval 6021 
Midale Subinterval 6183 
Frobisher-Alida Interval 
Rival Subinterval 6224 
State "A" Marker 
N,D,G,S. Well Number 3361 
Rocanville Corporation 
Art Johnson 112 
NW NE 34-162-91 
K.B. 1968 
Tops: Ratcliffe Interval 6124 
Midale Subinterval 6265 
Frobisher-Alida Interval 
Rival Subinterval 6301 
State "A" Marker 
N.D.G.S. Well Number 3407 
Northern Pump Company 
H, Margolis Ill 
NW SE 32-162-91 
K,B, 1958 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N,D,G,S. Well Number 3410 
Clyde W. Jones 
A. A. Haas Ill 
CSE 29-162-91 
K.B. 1960 
6193 
6345 
6383 
6421 
Tops: Ratcliffe Interval 6185 
Midale Subinterval 6351 
Frobisher-Alida Interval 
Rival Subinterval 6389 
State "A" Marker 6425 
115 
N.D.G.S. Well Number 3431 
Ashland Oil & Refining Company 
Marvin Rykken #1 
NW NW 35-162-91 
K.B. 1955 
Tops: Ratcliffe Interval 6088 
Midale Subinterval 6226 
Frobisher-Alida Interval 
Rival Subinterval 6259 
State "A" Marker 6297 
N.D.G.S. Well Number 3474 
Pan American Petroleum Corporation 
Lignite-Madison Unit #32 
NW SW 8-162-91 
K.B. 1968 
Tops: Ratcliffe Interval 5995 
Midale Subinterval 6151 
Frobisher-Alida Interval 
Rival Subinterval 6191 
State "A" Marker 6230 
N.D.G.S. Well Number 3494 
Ashland Oil & Refining Company 
Harold Magedanz #1 
SW NE 35-162-91 
K.B. 1957 
Tops: Ratcliffe Interval. 6109 
Midale Subinterval 6263 
Frobisher-Alida Interval 
Rival Subinterval 6300 
· State "A" Marker 
N.D.G.S. Well Number 3546 
Pan American Petroleum Corporation 
Lignite-Madison Unit #23 
NW NE 7-162-91 
K.B. 1970 
Tops: Ratcliffe Interval 5971 
Midale Subinterval 6135 
Frobisher-Alida Interval 
Rival Subinterval 6178 
State "A" Marker 6216 
116 
N.D.G.S. Well Number 3758 
Pan American Petroleum Corporation 
Lignite-Madison Unit #31 
NW SE 7-162-91 
K,B, 1967 
Tops: Ratcliffe Interval 5997 
Midale Subinterval 6156 
Frobisher-Alida Interval 
Rival Subinterval 6196 
State "A" Marker 6236 
N,D,G.S. Well Number 3924 
Sunset International Petroleum 
Corporation 
Abbott-A. Johnson #1-A 
NW SE 34-162-91 
K,B, 1968 
Tops: Ratcliffe Interval 6146 
Midale Subinterval 6295 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3976 
Sunset International Petroleum 
Corporation 
D. Johnson 112 
NW SE 33-162-91 
K.B. 1966 
6332 
6375 
Tops: Ratcliffe Interval 6168 
Midale Subinterval 6309 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3977 
Sunset International Petroleum 
Corporation 
A. Monson #2 
NW SW 33-162-91 
K,B, 1973 
6346 
6386 
Tops: Ratcliffe Interval 6194 
Midale Subinterval 6347 
Frobisher-Alida Interval 
Rival Subinterval 6385 
State "A" Marker 6419 
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N.D.G.S. Well Number 4982 
John B. Hawley Jr. Trust #1 
Luckman Ill 
SW SE 35-162-91 
K,B, 1966 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
T 162 N R 92 W 
N.D.G.S. Well Number 1549 
Petroleum Corporation of America 
Norman Hoveland Ill 
SE SE 24-162-92 
K.B. 1981 
6155 
6318 
6356 
Tops: Ratcliffe Interval 6163 
Midale Subinterval 6324 
Frobisher-Alida Interval 
Rival Subinterval 6364 
State "A" Marker 6408 
N.D.G.S. Well Number 1650 
Arrowhead Exploration Company 
Norman Hoveland #9 
NW NE 5-162-92 
K.B. 1947 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
6082 
6290 
Rival Subinterval 6329 
State "A" Marker 6382 
N.D.G,S. Well Number 1840 
Northern Pump Company 
State Ill 
SW SE 36-162-92 
K,B, 1993 
Tops: Ratcliffe Interval 6344 
Midale Subinterval 6523 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
6565 
6610 
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N.D.G.S .. Well Number 1847 
Mobil Producing Company 
T. R. Ahre #1 - Bank of North 
Dakota Ill 
SE SE 22-162-92 
K.B. 1961 
Tops: Ratcliffe Interval 6182 
Midale Subinterval 6340 
Frobisher-Alida Interval 
Rival Subinterval 6377 
State "A" Marker 6424 
N.D.G.S. Well Number 2133 
Pan American Petroleum Corporation 
Rival-Madison Unit #45 
NW SE 1-162-92 
K.B. 1970 
Tops: Ratcliffe Interval 5992 
Midale Subinterval 6152 
Frobisher-Alida Interval 
Rival Subinterval 6189 
State "A" Marker 6228 
N.D.G.S. Well Number 2203 
Pan American Petroleum Corporation 
Rival-Madison Unit #37 
NE NE 2-162-92 
K.B. 1960 
Tops: Ratcliffe Interval 5993 
Midale Subinterval 6160 
Frobisher-Alida Interval 
Rival Subinterval 6196 
State "A" Marker 6239 
N.D.G.S. Well Number 2217 
Pan American Petroleum Corporation 
Rival-Madison Unit 1148 
NE NE 11-162-92 
K,B, 1982 
Tops: Ratcliffe Interval 6067 
Midale Subinterval 6231 
Frobisher-Alida Interval 
Rival Subinterval 6267 
State "A" Marker 6313 
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N.D.G.S. Well Number 2218 
Pan American Petroleum Corporation 
Rival-Madison Unit #43 
NE SE 2-162-92 
K.B. 1987 
Tops: Ratcliffe Interval 6059 
Midale Subinterval 6219 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2227 
Pan American Petroleum Corporation 
Rival-Madison Unit #38 
NE NW 1-162-92 
K.B. 1962 
6255 
6300 
Tops: Ratcliffe Interval 5977 
Midale Subinterval 6146 
Frobisher-Alida Interval 
Rival Subinterval 6181 
State "A" Marker 6223 
N.D.G.S. Well Number 2254 
Pan American Petroleum Corporation 
Fred Knutson Ill 
NW NE 12-162-92 
K.B. 1985 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
6029 
6193 
Rival Subinterval 6233 
· State "A" Marker 6270 
N.D.G.S. Well Number 2297 
Pan American Petroleum Corporation 
Rival-Madison Unit #36 
NE NW 2-162-92 
K.B. 1962 
• Tops: Ratcliffe Interval 6003 
Midale Subinterval 6167 
Frobisher-Alida Interval 
Rival Subinterval 6203 
State "A" Marker 6248 
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N.D.G.S. Well Number 2334 
Pan American Petroleum Corporation 
Rival-Madison Unit #44 
C SW 1-162-92 
K.B. 1981 
Tops: Ratcliffe Interval 6024 
Midale Subinterval 6184 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2336 
Anschutz Oil Company 
Louis Hermanson #1 
NW SW 29-162-92 
K.B. 1982 
6219 
6262 
Tops: Ratcliffe Interval 6335 
Midale Subinterval 6497 
Frobisher-Alida Interval 
Rival Subinterval 6536 
State "A" Marker 6591 
N.D.G.S. Well Number 2351 
Utah Southern Oil Company 
State of North Dakota #1 
NW SW 16-162-92 
K.B. 1953 
Tops: Ratcliffe Interval 6196 
Midale Subinterval 6371 
Frobisher-Alida Interval 
Rival Subinterval 6408 
· State "A" Marker 6459 
N.D.G.S. Well Number 2353 
Pan American Petroleum Corporation 
Rival-Madison Unit #35 
NE NE 3-162-92 
K.B. 1967 
Tops:' Ratcliffe Interval· 6025 
Midale Subinterval 6192 
Frobisher-Alida Interval 
Rival Subinterval 6227 
State "A" Marker 6277 
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N.D.G.S. Well Number 2360 
Pan American Petroleum Corporation 
Lignite-Madison Unit #29 
NE SE 12-162-92 
K.B. 1969 
Tops: Ratcliffe Interval 6016 
Midale Subinterval 6179 
Frobisher-Alida Interval 
Rival Subinterval 6215 
State "A" Marker 6258 
N.D.G.S. Well Number 2414 
Pan American Petroleum Corporation 
Rival-Madison Unit #49 
NE NW 12-162-92 
K.B. 1983 
Tops: Ratcliffe Interval 6044 
Midale Subinterval 6208 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2466 
Pan American Petroleum Corporation 
Rival-Madison Unit #39 
C NE 1-162-92 
K.B. 1971 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
6247 
6287 
5978 
6142 
Rival Subinterval 6179 
State "A" Marker 6221 
N.D.G.S. Well Number 2474 
Pan American Petroleum Corporation 
Rival-Madison Unit #52 
NE SW 12-162-92 
K.B. 1973 
Tops: Ratcliffe Interval 6036 
Midale Subinterval 6201 
Frobisher-Alida Interval 
Rival Subinterval. 6239 
State "A" Marker 6280 
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N.D.G,S. Well Number 2508 
Pan American Petroleum Corporation 
Rival-Madison Unit #42 
NE SW 2-162-92 
K.B. 1986 
Tops: Ratcliffe Interval 6065 
Midale Subinterval 6229 
Frobisher-Alida Interval 
Rival Subinterval 6264 
State "A" Marker 6316 
N.D.G.S. Well Number 2562. 
Pan American Petroleum Corporation 
Rival-Madison Unit #34 
NE NW 3-162-92 
K,B. 1960 
Tops: Ratcliffe Interval 6030 
Midale Subinterval 6204 
Frobisher-Alida Interval 
Rival Subinterval 6240 
State "A" Marker 6282 
N.D.G.S. Well Number 2606 
I, J, Wilhite et al, 
H. Hermanson Ill 
SW SW 33-162-92 
K,B. 2071 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2621 
Pan American Petroleum Corporation 
Rival-Madison Unit #47 
NE NW 11-162-92 
K.B. 1973 
6476 
6647 
6687 
Tops:• Ratcliffe Interval 6082 
Midale Subinterval 6241 
Frobisher-Alida Interval 
Rival Subinterval 6277 
State "A" Marker 6326 
' 
.) 
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N.D.G.S. Well Number 2630 
Pan American Petroleum Corporation 
Rival-Madison Unit #41 
NE SE 3-162-92 
K.B. 1974 
Tops: Ratcliffe Interval 6051 
Midale Subinterval 6217 
Frobisher-Alida Interval 
Rival Subinterval 6250 
State "A" Marker 6301 
N.D.G.S. Well Number 2644 
Anschutz Drilling Company 
Incorporated 
Ahre Ill 
SW SW 27-162-92 
K,B, 1969 
Tops: Ratcliffe Interval 6306 
Midale Subinterval 6463 
Frobisher-Alida Interval 
Rival Subinterval 6498 
State "A" Marker 6532 
N.D.G,S. Well Number 2668 
I. J, Wilhite et al, 
Helmer Hermanson #2 
SW SE 33-162-92 
K.B. 2067 
Tops: Ratcliffe Interval 6461 
Midale Subinterval 6632 
Frobisher-Alida Interval 
Rival Subinterval 6672 
State "A" Marker 
N.D.G.S. Well Number 2701 
Seay-Zajic 
Raymond Moritz #1 
NE NW 13-162-92 
K.B. 1964 
Tops:· Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
6045· 
6206 
6246 
124 
N.D.G.S. Well Number 2731 
Union Texas Petroleum 
Hermanson Heirs #1 
SW SE 32-162-92 
K.B. 2075 
Tops: Ratcliffe Interval 6507 
Midale Subinterval 6669 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2754 
Anschutz-Ranger 
Bakken //1 
SW SW 34-162-92 
K.B. 2060 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
6707 
6465 
6644 
Rival Subinterval 6682 
State "A" Marker 
N.D.G.S. Well Number 2755 
Anschutz-Bolack-Star 
Louis Hermanson #1 
SW NW 32-162-92 
K.B. 2063 
Tops: Ratcliffe Interval 6474 
Midale Subinterval 6639 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2756 
Seay-Zajic 
A. K. Holen Ill 
NE NE 13-162-92 
K.B. 1962 
6677 
Tops:· Ratcliffe Interval 6022 
Midale Subinterval 6182 
Frobisher-Alida Interval 
Rival Subinterval 6222 
State "A" Marker 
: I 
125 
N.D.G.S. Well Number 2795 
I. J. Wilhite et al.- Dakota 
International et al. 
Hermanson 113 
SW NW 33-162-92 
K.B. 2049 
Tops: Ratcliffe Interval 6432 
Midale Subinterval 6612 
Frobisher-Alida Interval 
Rival Subinterval 6649 
State nA" Marker 
N.D.G.S. Well Number 2825 
I. J. Wilhite et al. 
Louis Hermanson-Hermanson Heirs #1 
SW NE 32-162-92 
K.B. 2053 
Tops: Ratcliffe Interval 6460 
Midale Subinterval 6626 
Frobisher-Alida Interval 
Rival Subinterval 6665 
State "A" Marker 
N.D.G.S. Well Number 2831 
Anschutz Drilling Company 
Incorporated 
Reistad-State #1 
SW SW 32-162-92 
K.B. 2077 
Tops: Ratcliffe Interval 6534 
Midale Subinterval 6693 
Frobisher-Alida Interval 
Rival Subinterval 6730 
State "A" Marker 
N.D.G.S. Well Number 2837 
Monsanto Company 
N.B.S.U. /128 
SW SE 21-162-92 
K.B. 1956 
Tops: Ratcliffe Interval 6210 
Midale Subinterval 6368 
Frobisher-Alida Interval 
Rival Subinterval 6403 
State "A" Marker 6460 
126 
N.D.G.S. Well Number 2838 
Pan American Petroleum Corporation 
Rival-Madison Unit #53 
NE SE 11-162-92 
K.B. 1971 
Tops: Ratcliffe Interval 6079 
Midale Subinterval 6246 
Frobisher-Alida Interval 
Rival Subinterval 6286 
State "A" Marker 
N.D.G.S. Well Number 2859 
Monsanto Company 
N. B. S. U. 1/ 34 
SW NE 28-162-92 
K.B. 1959 
Tops: Ratcliffe Interval 6253 
Midale Subinterval 6408 
Frobisher-Alida Interval 
Rival Subinterval 6442 
State "A" Marker 6494 
N.D.G.S. Well Number 2891 
Monsanto Company 
N. B • S • U. I/ 15 
SW SE 15-162-92 
K.B. 1948 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
6151 
6309 
Rival Subinterval 6348 
State "A" Marker 6398 
N.D.G.S. Well Number 2939 
I. J. Wilhite-Tiddens Petroleum 
Corporation 
Reistad-Hermanson #1 
SW NE 31-162-92 
K.B. 2057 
Tops: Ratcliffe Interval 6474 
Midale Subinterval 6633 
Frobisher-Alida Interval 
Rival Subinterval 6674 
State "A" Marker 
127 
N.D.G.S. Well Number 2958 
Union Texas Petroleum 
Reistad-State #2 
NE SW 32-162-92 
K.B. 2060 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
6481 
6648 
Rival Subinterval 6686 
State "A" Marker 
N.D.G.S. Well Number 2972 
Monsanto Company 
N.B.S.U. 1129 
SW SW 22-162-92 
K.B. 1962 
Tops: Ratcliffe Interval 6209 
Midale Subinterval 6371 
Frobisher-Alida Interval 
Rival Subinterval 6403 
State "A" Marker 
N.D.G.S. Well Number 3030 
Monsanto Chemical Company 
N. B. S. U. 112 3a 
SW NE 22-162-92 
K.B. 1947 
Tops: Ratcliffe Interval 6168 
Midale Subinterval 6328 
Frobisher-Alida Interval 
Rival Subinterval 
State 11A" Marker 
N.D.G.S. Well Number 3105 
Monsanto 
N.B.S.U. t/35 
NE NW 27-162-92 
K.B, 1958 
6364 
6407 
Tops: Ratcliffe Interval 6207 
Midale Subinterval 6363 
Frobisher-Alida Interval 
Rival Subinterval 
State "A11 Marker 
6400 
6451 
128 
N.D.G.S. Well Number 3128 
I. J. Wilhite 
Jens S. Larsen #1 
NE NW 31-162-92 
K.B. 2045 
Tops: Ratcliffe Interval 6440 
Midale Subinterval 6614 
Frobisher-Alida Interval 
Rival Subinterval 6645 
State "A" Marker 
N.D.G.S. Well Number 3132 
Monsanto Company 
N.B.S.U. /122 
SW NW 22-162-92 
K.B. 1953 
Tops: Ratcliffe Interval 6178 
Midale Subinterval 6340 
Frobisher-Alida Interval 
Rival Subinterval 6378 
State "A" Marker 6428 
N.D.G.S. Well Number 3135 
Monsanto Company 
N.B.S.U. IIB 
SW NE 15-162-92 
K.B. 1947 
Tops: Ratcliffe Interval 6143 
Midale Subinterval 6311 
Frobisher-Alida Interval 
Rival Subinterval 6345 
State "A" Marker 6395 
N.D.G.S. Well Number 3147 
Monsanto Chemical Company 
Hermanson II l 
SW NW 23-162-92 
K.B. 1948 
Tops: Ratcliffe Interval 6137 
Midale Subinterval 6301 
Frobisher-Alida Interval 
Rival Subinterval 6339 
State "A" Marker 6386 
129 
N.D.G.S. Well Number 3156 
Anschutz Oil Company, Incorporated 
Ahre et al,/11-D 
SW NE 27-162-92 
K,B, 1964 
Tops: Ratcliffe Interval 6222 
Midale Subinterval 6381 
Frobisher-Alida Interval 
Rival Subinterval 6414 
State "A" Marker 
N.D.G.S. Well Number 3163 
Monsanto Company 
N. B. S, U. fl 30 
SW SE 22-162-92 
K.B. 1954 
Tops: Ratcliffe Interval 6186 
Midale Subinterval 6343 
Frobisher-Alida Interval 
Rival Subinterval 6381 
State "A" Marker 6430 
N.D.G.S. Well Number 3193 
Anschutz Oil Company, Incorporated 
Grandall Ill 
SW NW 35-162-92 
K.B. 1986 
Tops: Ratcliffe Interval 
Midale Subinterval 6550 
Frobisher-Alida Interval 
Rival Subinterval 6586 
State "A" Marker 
N.D.G.S. Well Number 3206 
Monsanto Company 
N.B.S.U. 114 
SW SE 10-162-92 
K.B. 1953 
Tops: Ratcliffe Interval 6135 
Midale Subinterval 6307 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
6344 
6387 
130 
N.D.G.S. Well Number 3216 
Monsanto Company 
N.B.s.u. 117 
SW NW 15-162-92 
K.B. 1950 
Tops: Ratcliffe Interval 6143 
Midale Subinterval 6317 
Frobisher-Alida Interval 
Rival Subinterval 6351 
State "A" Marker 6398 
N.D.G.S. Well Number 3220 
Monsanto Chemical Company 
Bakken Ill 
SW SW 15-162-92 
K.B. 1948 
Tops: Ratcliffe Interval 6196 
Midale Subinterval 6367 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3241 
Pan American Petroleum Corporation 
Einar A. Amundsen "B" 112 
SW SW 10-162-92 
K.B. 1949 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
6406 
6455 
6165 
6351 
Rival Subinterval 6387 
State "A" Marker 
N.D.G.S. Well Number 3263 
I. J. Wilhite-E.L.K. Oil Company 
Louis Hermanson #1 
SW NW 32-162-92 
K.B. 2061 
Tops: Ratcliffe Interval 6469 
Midale Subinterval 6637 
Frobisher-Alida Interval 
Rival Subinterval 6676 
State "A" Marker 
131 
N.D.G.S. Well Number 3273 
Anschutz Oil Company 
State of North Dakota #1 
SW SW 36-162-92 
K.B. 1993 
Tops: Ratcliffe Interval 6385 
Midale Subinterval 6568 
Frobisher-Alida Interval 
Rival Subinterval 6609 
State "A" Marker 6646 
N.D.G.S. Well Number 3288 
Monsanto Company 
N. B, S, U. //23 
SW NE 22-162-92 
K.B. 1948 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3301 
Monsanto Company 
N.B.S.U. 119 
SW NW 14-162-92 
K.B. 1951 
6157 
6318 
6354 
6395 
Tops: Ratcliffe Interval 6125 
Midale Subinterval 6283 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3327 
Monsanto Company 
N.B.S.U. 115 
SW SW 11-162-92 
K.B. 1951 
6325 
6379 
Tops: Ratcliffe Interval 6105 
Midale Subinterval 6267 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
6305 
6348 
132 
N.D.G.S. Well Number 3340 
I. J. Wilhite-Thomas Producing Company 
State Ill 
SE NE 16-162-92 
K.B. 1946 
Tops: Ratcliffe Interval 6174 
Midale Subinterval 6361 
Frobisher-Alida Interval 
Rival Subinterval 6396 
State "A" Marker 6447 
N.D.G.S. Well Number 3341 
Monsanto Chemical Company. 
Jennie Ill 
SW NW 24-162-92 
K.B. 1949 
Tops: Ratcliffe Interval 6101 
Midale Subinterval 6263 
Frobisher-Alida Interval 
Rival Subinterval 6300 
State "A" Marker 6340 
N.D.G.S. Well Number 3349 
Monsanto Company 
N.B.S.U. 112 
SW NE 10-162-92 
K.B. 1964 
Tops: Ratcliffe Interval 6129 
Midale Subinterval 6313 
Frobisher-Alida Interval 
Rival Subinterval 6348 
State "A" Marker 
N.D.G.S. Well Number 3356 
Monsanto Company 
N. B. S. U. /110 
SW NE 14-162-92 
K .• B. 1953 
Tops: Ratcliffe Interval 6081 
Midale Subinterval 6239 
Frobisher-Alida Interval 
Rival Subinterval 6275 
State "A" Marker 6326 
133 
N.D.G.S. Well Number 3367 
Monsanto Company 
N.B.s.u. 1/16 
SW SW 14-162-92 
K.B. 1946 
Tops: Ratcliffe Interval 6131 
Midale Subinterval 6293 
Frobisher-Alida Interval 
Rival Subinterval 6333 
State "A" Marker 6377 
N.D.G.S. Well Number 3372 
Pan American Petroleum Corporation 
Arthur Martin Ill 
SW SW 4-162-92 
K.B. 1956 
Tops: Ratcliffe Interval 6108 
Midale Subinterval 6292 
Frobisher-Alida Interval 
Rival Subinterval 6324 
State "A" Marker 6373 
N.D.G.S. Well Number 3505 
Monsanto Chemical Company 
N. B. S. U. /121 
SE NE 21-162-92 
K.B. 1949 
Tops: Ratcliffe Interval 6173 
Midale Subinterval 6333 
Frobisher-Alida Interval 
Rival Subinterval 6372 
State "A" Marker 6420 
N.D.G.S. Well Number 3531 
Monsanto Company 
N. B. S • U. //14 
NE SW 15-162-92 
K.B. 1949 
Tops: Ratcliffe Interval 6166 
Midale Subinterval 6331 
. Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
6368 
6418 
134 
N.D.G.S. Well Number 3536 
Anschutz Oil Company Incorporated 
Ness-Peterson #1 
SW SE 35-162-92 
K.B. 2007 
Tops: Ratcliffe Interval 6410 
Midale Subinterval 6613 
Frobisher-Alida Interval 
Rival Subinterval 6652 
State "A" Marker 
N.D.G.S. Well Number 3547 
Monsanto Company 
Lorence Ill 
NE SW 21-162-92 
K.B. 1951 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
6214 
6370 
Rival Subinterval 6405 
State "A" Marker 6466 
N .D .G. S. Well Number 3555·· 
Monsanto Company 
N.B.S.U. 1117 
SW SE 14-162-92 
K.B. 1951 
Tops: Ratcliffe Interval 6095 
Midale Subinterval 6258 
Frobisher-Alida Interval 
Rival Subinterval 6297 
State "A" Marker 6338 
N.D.G.S. Well Number 3612 
Monsanto Company 
N.B.S.U. /120 
CE~ NW 21-162-92 
K.B. 1951 
Tops: Ratcliffe Interval 6199 
Midale Subinterval 6358 
Frobisher-Alida Interval 
Rival Subinterval 6393 
State "A" Marker 6446 
135 
N.D.G.S. Well Number 3649 
Monsanto Company 
N. B. S. U. /133 
SW NW 28-162-92 
K.B. 1966 
Tops: Ratcliffe Interval 6271 
Midale Subinterval 6434 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N. D. G. S. Well Number 3655. 
Anschutz Oil Company Incorporated 
Shouten Ill · 
NW SW 30-162-92 
K.B. 2012 
6469 
6521 
Tops: Ratcliffe Interval. 6388 
Midale Subinterval 6563 
Frobisher-Alida Interval 
Rival Subinterval 6605 
State "A" Marker 6659 
N.D.G.S. Well Number 3712 
Monsanto Company 
N.B.S.U. #12 
SE SW 16-162-92 
K.B. 1951 
Tops: Ratcliffe Interval 6190 
Midale Subinterval 6356 
Frobisher-Alida Interval 
Rival Subinterval 6391 
State "A" Marker 6442 
N.D.G.S. Well Number 3736 
Pan American Petroleum Corporation 
Huttner Unit "B" Ill-A 
SW SE 14-162-92 
K.B. 1949 
Tops: Ratcliffe Interval 6096 
Midale Subinterval 6260 
Frobisher-Alida Interval 
Rival Subinterval 6299 
State "A" Marker 6340 
I 
l 
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N,D,G.S. Well Number 3753 
Monsanto Company 
N.B.S.U. t/26 
SW SE 20-162-92 
K,B, 1962 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3794 
Chandler & Associates, Incorporated 
Post Ill 
SW NW 8-162-92 
K,B, 1940 
6261 
6423 
6460 
6523 
Tops: Ratcliffe Interval 6162 
Midale Subinterval 6359 
Frobisher-Alida Interval 
Rival Subinterval 6394 
State "A" Marker 6443 
N,D,G.S. Well Number 3815 
Monsanto Company 
N.B.S.U. /132a 
SW NE 29-162-92 
K,B, 1971 
Tops: Ratcliffe Interval 6301 
Midale Subinterval 6462 
Frobisher-Alida Interval 
Rival Subinterval 6497 
State "A" Marker 6551 
N.D.G.S. Well Number 3818 
Monsanto Company 
N. B. S. U. 1119 
SW NE 20-162-92 
K.B. 1957 
Tops: Ratcliffe Interval 6231 
Midale Subinterval 6410 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
6447 
6496 
137 
N.D.G,S. Well Number 3854 
Monsanto Company 
Reistad Ill 
SW NE 30-162-92 
K,B, 1979 
Tops: Ratcliffe Interval 6343 
Midale Subinterval 6507 
Frobisher-Alida Interval 
Rival Subinterval 6549 
State "A" Marker 6597 
N.D.G.S. Well Number 3990 
Monsanto Company 
N. B. S. U. 1132 
NE NE 29-162-92 
K,B, 1962 
Tops: Ratcliffe Interval 6259 
Midale Subinterval 6418 
Frobisher-Alida Interval 
Rival Subinterval 6453 
State "A" Marker 6506 
N.D.G,S. Well Number 4260 
Monsanto Company 
N, B. S. U. /125 
C SW 20 ... 162-92 
K,B. 1962 
Tops: Ratcliffe Interval 6273 
Midale Subinterval 6446 
Frobisher-Alida Interval 
Rival Subinterval 6482 
State "A" Marker 6538 
T 162 N R 93 W 
N.D.G.S. Well Number 2043 
Davis Oil Company 
Leroy E, Bonsness Ill 
NW NW 22-162-93 
K,B, 1972 
Tops: Ratcliffe Interval 6416 
Midale Subinterval 6626 
Frobisher-Alida Interval 
Rival Subinterval 6662 
State "A" Marker· 6746 
138 
N.D.G.S. Well Number 2285 
Calvert Drilling Incorporated 
Truax Traer-Lignite Coal 
Company Ill 
SW SW 20-162-93 
K.B. 2031 
Tops: Ratcliffe Interval 6571 
Midale Subinterval 6781 
Frobisher-Alida Interval 
Rival Subinterval 6827 
State "A" Marker 6896 
N.D.G.S. Well Number 2399 
Tom Jordan & Cappy Ricks 
Herman Rude Ill 
SW SE 11-162-93 
K.B. 1947 
Tops: Ratcliffe Interval 6281 
Midale Subinterval 6499 
Frobisher-Alida Interval 
Rival Subinterval 6538 
State "A" Marker 6592 
N.D.G.S. Well Number 2810 
I. J. Wilhite 
Louise Sommerness Ill 
SE SE 26-162-93 
K.B. 2052 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
6495 
6659 
Rival Subinterval 6703 
State "A" Marker 6762 
N.D.G.S. Well Number 3379 
Anschutz Oil Company Incorporated 
Young Ill 
SE SE 17-162-93 
K.B. 1978 
Tops: Ratcliffe Interval 6425 
Midale Subinterval 6626 
Frobisher-Alida Interval 
Rival Subinterval 6664 
State "A" Marker 6718 
139 
N.D.G.S. Well Number 3401 
Henry T. Swenson 
Clara Runningen #1 
SE NW 3-162-93 
K.B. 1940 
Tops: Ratcliffe Interval 6194 
Midale Subinterval 6347 
Frobisher-Alida Interval 
Rival Subinterval 6385 
State "A" Marker 
N.D.G.S. Well Number 3590 
Pan American Petroleum Corporation 
Grace Elie Ill 
SW SW 33-162-93 
K.B. 2706 
Tops: Ratcliffe Interval 6811 
Midale Subinterval 7009 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3780 
Chandler & Associates, Incorporated 
Oas Ill 
SW SE 35-162-93 
K.B. 2119 
7053 
Tops: Ratcliffe Interval 6597 
Midale Subinterval 6782 
Frobisher-Alida Interval 
Rival Subinterval 6823 
State "A" Marker 6884 
T 162 N R 94 W 
N.D.G.S. Well Number 2430 
The Ohio Oil Company 
John Rolie Ill 
NW SW 4-162-94 
K,B, 1948 
Tops: Ratcliffe Interval 6360 
Midale Subinterval 6551 
Frobisher-Alida Interval 
Rival Subinterval 6606 
State "A" Marker 6665 
140 
N,D,G.S. Well Number 2991 
Calvert Exploring Company·et al, 
Lottie Anderson #1 
NE SE 21-162-94 
K.B. 2108 
Tops: Ratcliffe Interval 6653 
Midale Subinterval 6848 
Frobisher-Alida Interval 
Rival Subinterval 6901 
State "A" Marker 6975 
N,D,G.S. Well Number 3290 
Mar-Win Development Company et al, 
Alfred Peterson #1 
SE SW 28-162-94 
K.B. 2302 
Tops: Ratcliffe Interval 6938 
Midale Subinterval 7135 
Frobisher-Alida Interval 
Rival Subinterval 7189 
State "A" Marker 
N,D.G.S. Well Number 3411 
Mar-Win Development Company 
Wallace Burau #1 
SW NW 22-162-94 
K.B. 2072 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State"~" Marker 
N.D.G.S. Well Number 3542 
Kelsch and Donlin - Mar-Win 
Development Company 
Dagney Holte et al, #1 
SE SE 17-162-94 
K.B. 2054 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
6653 
6865 · 
6920 
6607 · 
6795 
Rival Subinterval 6849 
State "A" Marker 
141 
N.D.G.S. Well Number 3786 
Chandler & Associates, Incorporated 
Steen Ill 
SE SE 25-162-94 
K.B. 2160 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
6782 
6987 
Rival Subinterval 7033 
State "A" Marker 
N.D.G.S. Well Nun1ber 4369 
Fundamental Oil Corporation 
Burau-Brenno-Nordvedt 111-28 
NE NE 28-162-94 
K.B. 2167 
Tops: Ratcliffe Interval 6749 
Midale Subinterval 6956 
Frobisher-Alida Interval 
Rival Subinterval 7005 
State "A" Marker 
T 163 N R 89 W 
N.D.G.S. Well Number 974 
Calvert Drilling Incorporated 
Peter C. Peterson Ill 
SE NE 22-163-89 
K.B. 1896 
Tops: Ratcliffe Interval 5191 
Midale Subinterval 5312 
Frobisher-Alida Interval 
Rival Subinterval 5342 
State "A" Marker 5383 
N.D.G.S. Well Number 1428 
Calvert Drilling Incorporated et al. 
J • W. Davis ti 1 
NE SE 15-163-89 
K.B. 1895 
Tops: Ratcliffe Interval 5156 
Midale Subinterval 5280 
Frobisher-Alida Interval 
Rival Subinterval 5309 
State "A" Marker 5348 
142 
N.D.G.S. Well Number 1573 
Petroleum Corporation of 
America et al. 
V. Hermanson #1 
NE SW 17-163-89 
K.B. 1908 
Tops: Ratcliffe Interval 5322 
Midale Subinterval 5465 
Frobisher-Alida Interval 
Rival Subinterval 5499 
State "A" Marker 5536 
N.D.G.S. Well Number 2653 
Amerda Petroleum Corporation 
V. Masters Ill 
SW SW 35-163-89 
K.B. 1915 
Tops: Ratcliffe Interval 5402 
Midale Subinterval 5538 
Frobisher-Alida Interval 
Rival Subinterval 5567 
State "A" Marker 5614 
N.D.G.S. Well Number 2800 
Sunray D-X Oil Company 
Gagnum Ill 
SW NW 13-163-89 
K.B. 1887 
Tops: Ratcliffe Interval 5096 
Midale Subinterval 5220 
Frobisher-Alida Interval 
Rival Subinterval 5251 
State "A" Marker 5292 
N.D.G.S. Well Number 3419 
United States Smelting •. Refining, 
& Mining Company 
Clarence Radenz #1 
SW SE 30-163-89 
K.B. 1932 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
5365 
5492 
5524 
5555 
I 
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N.D.G.S. Well Number 3530 
Plaza Oil & Gas Company Limited & 
American Natural Gas Production Company 
Holger & Carrie Schultz #1 
NE SW 28-163-89 
K.B. 1925 
Tops: Ratcliffe Interval 5300 
Midale Subinterval 5423 
Frobisher-Alida Interval 
Rival Subinterval 5452 
State "A" Marker 
N.D.G.S. Well Number 3707 
United States Smelting, Refining & 
Mining Company 
Herman Hermanson #1 
NE NW 31-163-89 
K.B. 1937 
Tops: Ratcliffe Interval 5380 
Midale Subinterval 5508 
Frobisher-Alida Interval 
Rival Subinterval 5544 
State "A" Marker 
N.D.G.S. Well Number 3792 
Tenneco Oil Company 
Gladys Tysdal Unit #1 
NE NE 6-163-89 
K.B. 1885 
Tops: Ratcliffe Interval 5093 
Midale Subinterval 5214 
Frobisher-Alida Interval 
Rival Subinterval 5246 
State "A" Marker 5286 
N.D.G.S. Well Number 3915 
Chandler & Associates Incorporated 
Radenz-Sorum Ill 
NE NE 31-163-89 
K.B. 1923 
Tops: Ratcliffe Interval 5366 
Midale Subinterval 5493 
Frobisher-Alida Interval 
Rival Subinterval 5524 
State "A" Marker 5555 
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N.D.G.S. Well Number 3932 
United States Smelting, Refining & 
Mining Company 
Clarence Radenz #1 
SW NW 29-163-89 
K.B. 1923 
Tops: Ratcliffe Interval 5344 
Midale Subinterval 5471 
Frobisher-Alida Interval 
Rival Subinterval 5502 
State "A" Marker 5531 
N.D.G.S. Well Number 4526 
Texas Crude Oil Incorporated 
W. G. Swenson & Stanley W. Coons #1 
SE SE 27-163-89 
K.B. 1925 
Tops: Ratcliffe Interval 5288 
Midale Subinterval 5411 
Frobisher-Alida Interval 
Rival Subinterval 5440 
State "A" Marker 5474 
T 163 N R 90 W 
N.D.G.S. Well Number 1'076 
Calvert Drilling Incorporation 
C. L. Christensen #1 
NE NE 27-163-90 
K.B. 1930 
·Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 1127 
Calvert Drilling Incorporation 
Anna Borst #1 
SE NE 12-163-90 
K.B. 1913 
5374 
5505 
5544 
5582 
Tops: Ratcliffe Interval 5201 
Midale Subinterval 5325 
Frobisher-Alida Interval 
Rival Subinterval 5359 
State "A" Marker S399 
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N.D.G.S, Well Number 1552 
Amerada Petroleum Corporation 
E. Flaxton-Madison Unit #1 
SE SW 18-163-90 
K.B. 1951 
Tops: Ratcliffe Interval 5567 
Midale Subinterval 5709 
Frobisher-Alida Interval 
Rival Subinterval 5745 
State "A" Marker 5781 
N.D.G.S. Well Number 1570 
Amerada Petroleum Corporation 
E, Flaxton-Madison Unit #14 
SE NE 29-163-90 
K.B. 1954 
Tops: Ratcliffe Interval 5555 
Midale Subinterval 5702 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 1634 
Amerada Petroleum Corporation 
E. Flaxton-Madison Unit #17 
NW SE 29-163-90 
K,B, 1953 
5736 
5771 
Tops: Ratcliffe Interval 5582 
Midale Subinterval 5737 
Frobisher-Alida Interval 
Rival Subinterval 5770 
State "A" Marker 
N,D,G.S. Well Number 1770 
Signal Drilling-Wilhite 
Amos Nelson Ill 
SE SW 22-163-90 
K,B, 1940 
Tops: Ratcliffe Interval 5431 
Midale Subinterval 5571 
Frobisher-Alida Interval 
Rival Subinterval 5606 
State "A" Marker 5637 
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N.D.G.S. Well Number 1837 
Calvert Drilling Incorporated 
& Triton Oil Company 
Sorenson #1 
NW SW 28-163-90 
K.B. 1957 
Tops: Ratcliffe Interval 5542 
Midale Subinterval 5694 
Frobisher-Alida Interval 
Rival Subinterval 5725 
State "A" Marker 5763 
N.D.G.S. Well Number 1952 
I. J. Wilhite 
Alfred Larson #1 
NW SE 22-163-90 
K.B. 1952 
Tops: Ratcliffe Interval 5431 
Midale Subinterval 5566 
Frobisher-Alida Interval 
Rival Subinterval 5601 
State "A" Marker 5639 
N.D.G.S. Well Number 2074 
Signal & Wilhite 
Ethel Skeen Ill 
NW NW 26-163-90 
K.B. 1945 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
5447 
5587 
Rival Subinterval 5619 
State "A" Marker 5655 
N.D.G.S. Well Number 2093 
Signal Drilling & Exploration 
I. J. Wilhite 
Lyda Christenson #1 
NW NW 27-163-90 
K.B. 1950 
Tops: Ratcliffe Interval 5473 
Midale Subinterval 5621 
Frobisher-Alida Interval 
Rival Subinterval 5653 
State "A" Marker 5685 
I· 
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N.D.G.S. Well Number 2403 
Amerada Petroleum Corporation 
E. Flaxton-Madison Unit #12 
SE NW 29-163-90 
K.B. 1955 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2465 
Amerada Petroleum Corporation 
E. Flaxton-Madison Unit #13 
NW NE 29-163-90 
K.B. 1961 
5594 
5743 
5776 
5808 
Tops: Ratcliffe Interval 5584 
Midale Subinterval 5732 
Frobisher-Alida Interval 
Rival Subinterval 5763 
State "A" Marker 
N.D.G.S. Well Number 2497 
Simcox Oil Company 
John P. Skeem #l 
SE SE 20-163-90 
K.B. 1943 
Tops: Ratcliffe Interval 5547 
Midale Subinterval 5692 
Frobisher-Alida Interval 
Rival Subinterval 5727 
State "A" Marker 5758 
N.D.G.S. Well Number 2498 
Amerada Petroleum Corporation 
E. Flaxton-Madison Unit #11 
NW NW 29-163-90 
K.B. 1957 
Tops: Ratcliffe Interval 5596 
Midale Subinterval 5746 
Frobisher-Alida Interval 
Rival Subinterval 5780 
State "A" Marker 
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N.D.G.S. Well Number 2519 
Amerada Petroleum Corporation 
E. Flaxton-Madison Unit #10 
SE NE 30-163-90 
K.B. 1954 
Tops: Ratcliffe Interval 5617 
Midale Subinterval 5762 
Frobisher-Alida Interval 
Rival Subinterval 5791 
State "A" Marker 5829 
N.D.G.S. Well Number 2525 
Amerada Petroleum Corporation 
E. Flaxton-Madison Unit #15 
NW SW 29-163-90 
K.B. 1956 
Tops: Ratcliffe Interval 5623 
Midale Subinterval 5771 
Frobisher-Alida Interval 
Rival Subinterval 5802 
State "A" Marker 
N.D.G.S. Well Number 2588 
Amerada Petroleum Corporation 
E. Flaxton-Madison Unit #20 
NW NE 32-163-90 
K.B. 1948 
Tops: Ratcliffe Interval 5584 
Midale Subinterval 5742 
Frobisher-Alida Interval 
Rival Subinterval 5774 
State "A." Marker 
N.D.G.S. Well Number 2649 
I. J. Wilhite et al. 
Amos Nelson #1-A 
SE SW 22-163-90 
K.B. 1940 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
5557 
Rival Subinterval 5592 
State "A" Marker 5626 
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N,D,G.S. Well Number 2650 
I. J, Wilhite ~t al, 
Amos Nelson 112 
SE NW 22-163-90 
K,B, 1933 
Tops: Ratcliffe Interval 5414 
Midale Subinterval 5545 
Frobisher-Alida Interval 
Rival Subinterval 5580 
State "A" Marker 5619 
N.D.G.S. Well Number 2682 
Amerada Petroleum Corporation 
E, Flaxton-Madison Unit #16 
SE SW 29-163-90 
K,B, 1958 
Tops: Ratcliffe Interval 5622 
Midale Subinterval 5772 
Frobisher-Alida Interval 
Rival Subinterval 5804 
State "A" Marker 5843 
N.D.G.S. Well Number 2730 
Amerada Petroleum Corporation 
E, Flaxton-Madison Unit #18 
NW NW 32-163-90 
K,B, 1944 
Tops: Ratcliffe Interval 5632 
Midale Subinterval 5785 
Frobisher-Alida Interval 
Rival Subinterval 5816 
State "A" Marker 
N.D.G.S. Well Number 2753 
Amerada Petroleum Corporation 
E. Flaxton-Madison Unit #9 
SE SW 20-163-90 
K,B, 1954 
Tops: Ratcliffe Interval 5575 
Midale Subinterval 5722 
Frobisher-Alida Interval 
Rival Subinterval 5756 
State "A" Marker 5791 
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N.D.G.S. Well Number 2857 
Simcox Oil Company 
Reuben Larsen #1 
NW NW 20-163-90 
K,B, 1951 
Tops: Ratcliffe Interval 5539 
Midale Subinterval 5681 
Frobisher-Alida Interval 
Rival Subinterval 5715 
State "A" Marker 5750 
N.D.G.S. Well Number 2889 
Amerada Petroleum Corporation 
E. Flaxton-Madison Unit #19 
SE NW 32-163-90 
K.B. 1940 
Tops: Ratcliffe Interval 5602 
Midale Subinterval 5772 
Frobisher-Alida Interval 
Rival Subinterval 5805 
State "A" Marker 5848 
N.D.G.S. Well Number 2907 
Amerada Petroleum Corporation 
E. Flaxton-Madison Unit #8 
NW SW 20-163-90 
K.B. 1948 
Tops: Ratcliffe Interval 5562 
Midale Subinterval 5705 
Frobisher-Alida Interval 
Rival Subinterval 5738 
State "A" Marker 5773 
N.D.G.S. Well Number 2948 
I. J. Wilhite 
Bailey-Dunham #1 
SE NE 31-163-90 
K.B. 1932 
Tops: Ratcliffe Interval 5657 
Midale Subinterval 5821 
Frobisher-Alida Interval 
Rival Subinterval 5854 
State "A" Marker 
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N,D,G.S. Well Number 2965 
Amerada Petroleum Corporation 
E. Flaxton-Madison Unit #4 
SE NW 20-163-90 
K,B, 1949 
Tops: Ratcliffe Interval 5542 
Midale Subinterval 5685 
Frobisher-Alida Interval 
Rival Subinterval 5720 
State "A" Marker 5755 
N.D.G.S. Well Number 2977 
Calvert Exploration Company 
Iverson-Neilson #1 
SE SE 32-163-90 
K.B. 1928 
Tops: Ratcliffe Interval 5591 
Midale Subinterval 5753 
Frobisher-Alida Interval 
Rival Subinterval 5787 
State "A" Marker 5836 
N.D.G.S. Well Number 2983 
Henry T. Swenson 
John and Ethel Skeem #1 
NW SE 20-163-90 
K.B. 1949 
Tops: Ratcliffe Interval 5557 
Midale Subinterval 5702 
Frobisher-Alida Interval 
Rival Subinterval 5737 
State "A" Marker 
N.D.G.S, Well Number 3081 
Amerada Petroleum Corporation 
E. Flaxton-Madison Unit #5 
SE SW 19-163-90 
K.B. 1957 
Tops: Ratcliffe Interval 5619 
Midale Subinterval 5764 
Frobisher-Alida Interval 
Rival Subinterval 5800 
State "A" Marker 
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N.D.G.S. Well Number 3209 
Amerada Petroleum Corporation 
E. Flaxton-Madison Unit #7 
SE SE 19-163-90 
K.B. 1953 
Tops: Ratcliffe Interval 5587 
Midale Subinterval 5732 
Frobisher-Alida Interval 
Rival Subinterval 5767 
State "A" Marker 5802 
N.D.G.S. Well Number 3289 
Amerada Petroleum Corporation 
E. Flaxton-Madison Unit #8 
SE NE 19-163-90 
K,B, 1949 
Tops: Ratcliffe Interval 5561 
Midale Subinterval 5705 
Frobisher-Alida Interval 
Rival Subinterval 5738 
State "A" Marker 5774 
N.D.G.S. Well Number 3394 
Amerada Petroleum Corporation 
E. Flaxton-Madison Unit #6 
NW SE 19-163-90 
K,B, 1955 
Tops: Ratcliffe Interval 5590 
Midale Subinterval 5733 
Frobisher-Alida Interval 
Rival Subinterval 5767 
State "A" Marker 5805 
N.D.G.S. Well Number 3408 
Tenneco Oil Company 
Gladys Tysdal #1 
SE NW 1-163-90 
K.B. 1898 
Tops: Ratcliffe Interval 5233 
Midale Subinterval 5368 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
5405 
5446 
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N.D.G.S. Well Number 3420 
Amerada Petroleum Corporation 
E. Flaxton-Madison Unit #2 
SE NW 19-163-90 
K.B. 1955 
Tops: Ratcliffe Interval 5601 
Midale Subinterval 5746 
Frobisher-Alida Interval 
Rival Subinterval 5779 
State "A" Marker 
N.D.G.S. Well Number 3724 
Gofor Oil Incorporated 
Aage Christiansen #4 
SE SW 34-163-90 
K.B. 1925 
Tops: Ratcliffe Interval 5521 
Midale Subinterval 5660 
Frobisher-Alida Interval 
Rival Subinterval 5691 
State "A" Marker 5736 
T 163 N R 91 W 
N.D.G.S. Well Number 1280 
E.L.K. Oil Company 
Marvin Sorum Ill 
SE SE 23~163-91 
K.B. 1947 
Tops: Ratcliffe Interval 5669 
Midale Subinterval 5814 
Frobisher-Alida Interval 
Rival Subinterval 5848 
State "A" Marker 5882 
N.D.G.S. Well Number 1492 
Petroleum Corporation of America 
Marvin Sorum #1 
SE SW 23-163-91 
K.B. 1929 
Tops: Ratcliffe Interval 5686 
Midale Subinterval 5834 
Frobisher-Alida Interval 
Rival Subinterval 5870 
State "A" Marker 5907 
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N.D.G.S. Well Number 1501 
Farmers Union Central Exchange 
E. Klitzke Ill 
SW SW 17-163-91 
K.B. 1963 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobish~r-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 1612 
Newcastle Drilling Company 
M. Ballintine #1 
NE NW 6-163-91 
K.B. 1969 
~ops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 1613 
Newcastle Drilling Company 
Marvin Sorum #2-A 
NW SW 23-163-91 
K.B. 1951 
5796 
5963 
6000 
6043 
5612 
5755 
,5793 
5857 
Tops: Ratcliffe Interval 5679 
Midale Subinterval 5822 
Frobisher-Alida Interval 
Rival Subinterval 5858 
State "A" Marker 5901 
N.D.G.S. Well Number 1616 
Petroleum Corporation of America 
Emery Carpenter #1 
SW SW 2-163-91 
K.B. 1956 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
5609 
5767 
5807 
5850 
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N.D.G.S. Well Number 1648 
Pan American Petroleum Corporation 
L. Greninger Ill 
SE NE 28-163-91 
K.B. 1934 
Tops: Ratcliffe Interval 5765 
Midale Subinterval 5917 
Frobisher-Alida Interval 
Rival Subinterval 5952 
State "A" Marker 6000 
N.D.G.S. Well Number 1680 
Newcastle Drilling Company et al. 
Marvin Sorum 1/3-A 
NW SE 23-163-91 
K.B. 1939 
~ops: Ratcliffe Interval 5657 
Midale Subinterval 5801 
Frobisher-Alida Interval 
Rival Subinterval 5836 
State "A" Marker 5874 
N.D.G.S. Well Number 1708 
McAlester Fuel Company 
Marvin Sorum IIA-1 
NW NW 26-163-91 
K.B. 1961 
Tops: Ratcliffe Interval 5714 
Midale Subinterval 5864 
Frobisher-Alida Interval 
Rival Subinterval 5900 
State "A" Marker 5939 
N.D.G.S. Well Number 1734 
Mouse River Partnership 
Carrie Bratsberg Ill 
SW SW 6-163-91 
K.B. 1962 
Tops: Ratcliffe Interval 5636 
Midale Subinterval 5777 
Frobisher-Alida Interval 
Rival Subinterval 5815 
State "A" Marker 5863 
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N.D.G.S. Well Number 1752 
Pan American Petroleum Corporation 
Rival-Madison Unit #33 
SE SW 31-163-91 
K.B. 1963 
Tops: Ratcliffe 'Interval 5922 
Midale Subinterval 6085 
Frobisher-Alida Interval 
Rival Subinterval 6129 
State "A" Marker 
N.D.G.S. Well Number 1771 
Pan American Petroleum Corporation 
Howard Nelson #1 
NW NW 32-163-91 
K.B. 1950 
~ops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 1774 
E.L.K. Oil Company 
Raymond Nelson #1 
NW NE 26-163-91 
K.B. 1944 
5872 
6034 
6077 
6117 
Tops: Ratcliffe Interval 5705 
Midale Subinterval 5853 
Frobisher-Alida Interval 
Rival Subinterval 5889 
State "A" Marker 5924 
N.D.G.S. Well Number 1814 
Pan American Petroleum Corporation 
Peter Shane Ill 
SE NW 23-163-91 
K.B. 1953 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
5663 
5805 
5842 
5888 I 
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N.D.G.S. Well Number 1851 
Pan American Petroleum Corporation 
Ida Faaren Ill 
SE NE 27-163-91 
K.B. 1933 
Tops: Ratcliffe Interval 5708 
Midale Subinterval 5856 
Frobisher-Alida Interval 
Rival Subinterval 5898 
State "A" Marker 5926 
N.D.G.S. Well Number 1852 
I. J, Wilhite 
Alice.E. Shane Ill 
NW NW 23-163-91 
K.B. 1953 
Tops: Ratcliffe Interval 5672 
Midale Subinterval 5819 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 1872 
Farmers Union Central Exchange 
Fred Anderson Ill 
SE SE 22-163-91 
K.B. 1951 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
5852 
5910 
5726 
5869 
Rival Subinterval 5906 
State "A" Marker 
N.D.G.S. Well Number 1904 
Mouse River Partnership 
Alfred Ashbaugh .et al,·· Ill 
NW NW 17-163-91 
K.B. 1962 
Tops: Ratcliffe Interval 5750 
Midale Subinterval 5923 
Frobisher-Alida Interval 
Rival Subinterval 5968 
State "A" Marker 6015 
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N.D.G.S. Well Number 1950 
Dallea Petroleum Corporation & 
I. G. Haukedahl 
Bird Ill 
NW NW 24-163-91 
K.B. 1956 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
5622 
5766 
Rival Subinterval 5800 
State "A" Marker 5842 
N.D.G.S. Well Number 1961 
Mouse River Partnership 
Alvin Bratsberg #1 
SW NE 7-163-91 
K.B. 1959 
Tops: Ratcliffe Interval 5694 
Midale Subinterval 5849 
Frobisher-Alida Interval 
Rival Subinterval 5889 
State "A" Marker 
N.D.G.S. Well Number 1999 
Pioneer Oil Company 
Clarence Staaleson #1 
SE SE 31-163-91 
K.B. 1960 
Tops: Ratcliffe Interval· 
Midale Subinterval 
Frobisher-Alida Interval 
5913 
6077 
Rival Subinterval 6123 
State "A" Marker 6163 
N.D.G.S. Well Number 2052 
Simcox Oil Company 
Sorum Ill 
SE NW 26-163-91 
K.B. 1939 
Tops: Ratcliffe Interval 5707 
Midale Subinterval 5859 
Frobisher-Alida Interval 
Rival Suointerval 5895 
State "A" Marker 5929 
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N.D.G.S. Well Number 2129 
Pan American Petroleum Corporation 
Lignite-Madison Unit #4 
SE SE 32-163-91 
K.B. 1960 
Tops: Ratcliffe Interval 5862 
Midale Subinterval 6022 
Frobisher-Alida Interval 
Rival Subinterval 6061 
State "A" Marker 6097 
N.D.G.S. Well Number 2145 
Anschutz Oil Company 
Gudmann Sjue Ill 
NW SW 15-163-91 
K.B. 1954 
Tops: Ratcliffe Interval 5699 
Midale Subinterval 5850 
Frobisher-Alida Interval 
Rival Subinterval 5889 
State "A" Marker 5938 
N.D.G.S. Well Number 2207 
Stekoll Oil & Gas Limited 
Partnership 
Harry Grina //1 
NW SE 33-163-91 
K.B. 1949 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2349 
Phillips Petroleum Company 
Howard Nelson "A" - Ill 
SE SW 32-163-91 
K.B. 1958 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
5819 
5984 
6022 
6062 
5877 
6036 
Rival Subinterval 6075 
State "A" Marker 6108 
I 
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N.D.G.S. Well Number 2456 
Dallea-Carpenter-Verry 
Jens Koster Ill 
SE SE 36-163-91 
K.B. 1941 
Tops: Ratcliffe Interval 5762 
Midale Subinterval 5920 
Frobisher-Alida Interval 
Rival Subinterval 5958 
State "A" Marker 6005 
N.D.G.S. Well Number 2541 
Dallea Petroleum Corporation & 
Iver G. Haukedahl 
H. T. Peterson Ill 
NW NE 23-163-91 
K.B. 1949 
Tops: Ratcliffe Interval 5646 
Midale Subinterval 5971 
Frobisher-Alida Interval 
Rival Subinterval 5826 
State "A" Marker 5872 
N.D.G.S. Well Number 2659 
Mar-Win Development Company 
B. B. Bair Ill 
SW NE 20-163-91 
K.B. 1956 
Tops: Ratcliffe Interval 5761 
Midale Subinterval 5909 
Frobisher-Alida Interval 
Rival Subinterval 5950 
State "A" Marker 5991 
N.D.G.S. Well Number 2700 
Mar-Win Development Company 
Joseph Uecker et al. · 111 
NE SW 20-163-91 
K.B. 1945 
Tops: Ratcliffe Interval 5776 
Midale Subinterval 5927 
Frobisher-Alida Interval 
Rival Subinterval 5968 
State "A" Marker 
I 
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N.D.G.S. Well Number 2802 
Mar-Win Develop~ent Company 
Howard Nelson #1 
SW NW 20-163-91 
K.B. 1960 
Tops: Ratcliffe Interval 5814 
Midale Subinterval 5974 
Frobisher-Alida Interval 
Rival Subinterval 6015 
State "A" Marker 6053 
N.D.G.S, Well Number 2811 
Gofor Oil Incorporated 
Probst-Federal Land Bank #1 
NE NE 30-163-91 
K.B. 1958 
Tops: Ratcliffe Interval 5858 
Midale Subinterval 6027 
Frobisher-Alida Interval 
Rival Subinterval 6075 
State "A" Marker 
N.D.G.S. Well Number 2875 
Simcox Oil Company 
Wilber Olson Ill 
NW SW 26-163-91 
K.B. 1933 
Tops: Ratcliffe Interval 5713 
Midale Subinterval 5866 
Frobisher-Alida Interval 
Rival Subinterval 5900 
State "A" Marker 
N.D.G.S. Well Number 2888 
Pan American Petroleum Corporation 
Lignite-Madison Unit #5 
SE SW 33-163-91 
K.B. 1957 
Tops: Ratcliffe Interval 5839 
Midale Subinterval 5999 
Frobisher-Alida Interval 
Rival Subinterval 6034 
State "A" Marker 
162 
N.D.G.S, Well Number 2916 
I. J. Wilhite 
Bratsberg Ill 
NE SE 19-163-91 
K.B. 1949 
Tops: Ratcliffe Interval 5824 
Midale Subinterval 5982 
Frobisher-Alida Interval 
Rival Subinterval 6024 
State "A" Marker 
N.D.G.S. Well Number 2927 
I. J. Wilhite 
Carrie Bratsberg 112 
SW NE 19-163-91 
K.B. 1961 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
5828 
6007 
Rival Subinterval 6047 
State "A" Marker 6087 
N.D.G.S. Well Number 2935 
Gofer Oil Incorporated 
R. Groves Ill 
NE SE 30-163-91 
K.B. 1959 
Tops: Ratcliffe Interval 5875 
Midale Subinterval 6040 
Frobisher-Alida Interval 
Rival Subinterval 6091 
State "A" Marker 
N.D.G.S. Well Number 2954. 
Mar-Win Development Company 
Joseph Uecker et al. 112 
NE SE 20-163-91 
K.B. 1952 
Tops: Ratcliffe Interval 5779 
Midale Subinterval 5929 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
5974 
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N.D.G.S. Well Number 2971 
Vern Lund - Robert Bley 
Robert Bley - Bank of North Dakota #1 
NE NW 30-163-91 
K.B. 1945 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
5840 
6018 
Rival Subinterval 6067 
State "A" Marker 6100 
N.D.G.S. Well Number 3028 
Pan American Petroleum Corporation 
Lignite-Madison Unit #2 
NW SE 32-163-91 
K.B. 1950 
Tops: Ratcliffe Interval 5858 
Midale Subinterval 6017 
Frobisher-Alida Interval 
Rival Subinterval 6055 
State "A" Marker 6091 
N.D.G.S. Well Number 3040 
Columbus Production, Incorporated 
A. C. Bratsberg #C-1 
SW NW 7-163-91 
K.B. 1958 
Tops: Ratcliffe Interval 5657 
Midale Subinterval 5803 
Frobisher-Alida Interval 
Rival Subinterval 5840 
State "A" Marker 
N.D.G.S. Well Number 3136 
Farmers Union Central Exchange, 
Incorporated 
Margaret Stierle #1 
SW SW 7-163-91 
K.B. 1954 
Tops: Ratcliffe Interval 5743 
Midale Subinterval 5913 
Frobisher-Alida Interval 
Rival Subinterval 5951 
State "A" Marker 
164 
N.D.G.S. Well Number 3152 
Northwestern Refining Company 
Bissell-Bank of North Dakota #1 
SW NE 32-163-91 
K.B. 1950 
Tops: Ratcliffe Interval 5842 
Midale Subinterval 5997 
Frobisher-Alida Interval 
Rival Subinterval 6037 
State "A" Marker 6075 
N.D.G.S. Well Number 3174 
Northwestern Refining Company 
Grove-Bank of North Dakota #1 
NE SW 29-163-91 
K.B. 1946 
Tops: Ratcliffe Interval 5856 
Midale Subinterval 6021 
Frobisher-Alida Interval 
Rival Subinterval 6065 
State "A" Marker 6109 
N.D.G.S. Well Number 3223 
Anschutz Oil Company 
Hawbaker ill 
SW NW 9-163-91 
K.B. 1956 
Tops: Ratcliffe Interval 5669 
Midale Subinterval 5837 
Frobisher-Alida Interval 
Rival Subinterval 5875 
State "A" Marker 5925 
N.D.G.S. Well Number 3231 
Northwestern Refining Company 
Brissell-Bank of North Dakota #2 
SW SE 29-163-91 
K.B. 1951 
Tops: Ratcliffe Interval 5839 
Midale Subinterval 5999 
Frobisher-Alida Interval 
Rival Subinterval 6041 
State "A" Marker 6082 
165 
N.D.G.S. Well Number 3242 
Pan American Petroleum Corporation 
Lignite-Madison Unit #3 
NW SW 33-163-91 
K.B. 1955 
Tops: Ratcliffe Interval 5834 
Midale Subinterval 5988 
Frobisher-Alida Interval 
Rival Subinterval 6030 
State "A" Marker 
N.D.G.S. Well Number 3259 
Gofor Oil Incorporated 
Anton Nygaard #1 
SW NW 33-163-91 
K.B. 1959 
Tops: Ratcliffe Interval 5835 
Midale Subinterval 5992 
Frobisher-Alida Interval 
Rival Subinterval 6034 
State "A" Marker 
N.D.G.S. Well Number 3344 
Pan American Petroleum Corporation 
Lignite-Madison Unit #1 
NE SW 32-163-91 
K.B. 1948 
Tops: Ratcliffe Interval 5859 
Midale Subinterval 6014 
Frobisher-Alida Interval 
Rival Subinterval 6054 
State "'A" Marker 
N.D.G.S. Well Number 3352 
I. J. Wilhite - E.L.K. Oil Company 
Wilbur E. Olson #1 
SW SW 21-163-91 
K.B. 1951 
Tops: Ratcliffe Interval 5777 
Midale Subinterval 5929 
Frobisher-Alida Interval 
Rival Subinterval 5972 
State "A" Marker 6009 
166 
N.D.G.S. Well Number 3364 
I. J. Wilhite - E.L.K. Oil Company 
Nels Bjerke Ill 
NW SW 24-163-91 
K.B. 1947 
Tops: Ratcliffe Interval 5644 
Midale Subinterval 5788 
Frobisher-Alida Interval 
Rival Subinterval 5822 
State "A" Marker 
N.D.G.S. Well Number 3381 
I. J. Wilhite 
Wilbur Olson 112 
NE NE 29-163-91 
K.B. 1945 
Tops: Ratcliffe Interval 5794 
Midale Subinterval 5952 
Frobisher-Alida Interval 
Rival Subinterval 5994 
State "A" Marker 
N.D.G.S. Well Number 3391 
I. J. Wilhite 
Robert Vecker #1 
NE NW 29-163-91 
K.B. 1933 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3393 
E.L.K. Oil Company 
Howard Nelson #1 
NE NW 32-163-91 
K.B. 1957 
5809 
-5971 
6016 
Tops: Ratcliffe Interval 5863 
Midale Subinterval 6021 
Frobisher-Alida Interval 
Rival Subinterval 6064 
State "A" Marker 
167 
N.D.G.S. Well Number 3397 
Gofor Oil, Incorporated 
Marius ·Scheldurp #1 
NE SW 27-163-91 
K.B. 1955 
Tops: Ratcliffe Interval 5757 
Midale Subinterval 5909 
Frobisher-Alida Interval 
Rival Subinterval 5944 
State "A" Marker 5984 
N.D.G.S. Well Number 3436 
Mar-Win Development Company 
S. Goodman-State of North Dakota #1 
SW SW 16-163-91 
K.B. 1956 
Tops: Ratcliffe Interval 5736 
Midale Subinterval 5887 
Frobisher-Alida Interval 
Rival Subinterval 5933 
State "A" Marker 
N.D.G.S. Well Number 3450 
Gofor Oil Incorporated 
Ida Faaren Ill 
SW NW 27-163-91 
K.B. 1948 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3459 
Anschutz Oil Company Incorporated 
Goodman-Bennett-Government Ill 
NW NW 10-163-91 
K.B. 1954 
Tops: 
. ' 
Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
5760 
.5906 
5944 
5636 
5796 
5833 
I 
168 
N.D.G.S. Well Number 3479 
E.L.K. Oil Company 
Carrie Hovland #1 
NW NW 25-163-91 
K.B. 1955 
Tops: Ratcliffe Interval 5695 
Midale Subinterval 5845 
Frobisher-Alida Interval 
Rival Subinterval 5876 
State "A" Marker 5911 
N.D.G.S. Well Number 3788 
Gofor Oil Company 
Magna Grogan #1 
SW SE 27-163-91 
K.B. 1952 
Tops: Ratcliffe Interval 5772 
Midale Subinterval 5924 
Frobisher-Alida Interval 
Rival Subihterval 5961 
State "A" Marker 
N.D.G.S. Well Number 4003 
Gofor Oil Incorporated 
A. Nygaard-W. Olson #1 
SW SW 28-163-91 
K.B. 1959 
Tops: Ratcliffe Interval 5825 
Midale Subinterval 5982 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 4082 
Mar-Win Development Company 
Calvin Klitzke #1 
SW NE 17-163-91 
K.B. 1960 
6027 
Tops: Ratcliffe Interval 5754 
Midale Subinterval 5923 
Frobisher-Alida Interval 
Rival Subinterval 5961 
State "A" Marker 
169 
T 163 N R 92 W 
N.D.G,S. Well Number 1530 
Atiantic Refining Company 
Fred Falck lil 
SE NW 24-163-92 
K.B. 1941 
Tops: Ratcliffe Interval 5844 
Midale Subinterval 6027 
Frobisher-Alida Interval 
Rival Subinterval 6070 
State "A" Marker 6116 
N,D.G,S. Well Number 1540 
Pan American Petroleum Corporation 
Rival-Madison Unit #2 
SE SE 17-163-92 
K.B, 1930 
Tops: Ratcliffe Interval 5871 
Midale Subinterval 6030 
Frobisher-Alida Interval 
Rival Subinterval 6070 
State "A" Marker 6102 
N.D.G.S. Well Number 1640 
Pan American Petroleum Corporation 
Johns. Swain #1 
SE NE 17-163-92 
K.B. 1937 
Tops: Ratcliffe Interval 5828 
Midale Subinterval 5993 
Frobisher-Alida Interval 
Rival Subinterval 6034 
State "A" Marker 6064 
N.D.G.S. Well Number 1700 
Pan American Petroleum Corporation 
Rival-Madison Unit #5 
NW NE 20-163-92. 
K.B. 1936 
Tops: Ratcliffe Interval 5894 
Midale Subinterval 6052 
Frobisher-Alida Interval 
Rival Subinterval 6092 
State "A" Marker 6128 
170 
N.D.G.S. Well Number 1742 
Pan American Petroleum Corporation 
Rival-Madison Unit #27 
NE SW 34-163-92 
K.B. 1957 
Tops: Ratcliffe Interval 6015 
Midale Subinterval 6189 
Frobisher-Alida Interval 
Rival Subinterval 6226 
State "A" Marker 6279 
N.D.G.S. Well Number 1767 
Pan American Petroleum Corporation 
Rival Madison Unit #1 
SE SW-17-163-92 
K.B. 1934 
Tops: Ratcliffe Interval 5876 
Midale Subinterval 6037 
Frobisher-Alida Interval 
Rival Subinterval 6076 
State "A" Marker 6108 
N.D.G.S. Well Number 1791 
DeKalb Agricultural Association 
Incorporated 
Oscar J. Swenson et al. #1 
SE NW 28-163-92 
K.B. 1946 
Tops: Ratcliffe Interval 5955 
Midale Subinterval 6140 
Frobisher-Alida Interval 
Rival Subinterval 6179 
State "A" Marker 
N.D.G.S. Well Number 1793 
Pan American Petroleum Corporation 
Rival-Madison Unit #6 
SE NW 21-163-92 
K.B. 1938 
Tops: Ratcliffe Interval 5880 
Midale Subinterval 6035 
Frobisher-Alida Interval 
Rival Subinterval 6074 
State "A" Marker 6126 
l 
171 
N.D.G.S. Well Number 1796 
Arrowhead Exploration Company 
R.H. Farmer Ill 
SE NW 17-163-92 
K.B. 1937 
Tops: Ratcliffe Interval 5854 
Midale Subinterval 6016 
Frobisher-Alida Interval 
Rival Subinterval 6057 
State "A" Marker 6086 
N.D.G.S. Well Number 1799 
Pan American Petroleum Corporation 
Rival-Madison Unit /13 
SE NW 20-163-92 
K.B. 1933 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
5912 
6066 
Rival Subinterval 6101 
State "A" Marker 6153 
N.D.G.S. Well Number 1805 
Northern Pump Company 
w. A. Bywater #2 
NE SE 33-163-92 
K.B. 1957 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 1817 
R. C. Wiper 
Samuel Nickey Ill 
SE NE 8-163-92 
K.B. 1941 
6040 
6225· 
6264 
Tops: Ratcliffe Interval 5788 
Midale Subinterval 5956 
Frobisher-Alida Interval 
Rival Subinterval 6002 
State "A" Marker 6038 
172· 
N.D.G.S. Well Number 1832 
Arrowhead Exploration Company 
John Bley 1/1 
SE SW 16-163-92 
K.B. 1931 
Tops: Ratcliffe Interval 5846 
Midale Subinterval 6000 
Frobisher-Alida Interval 
Rival Subinterval 6039 
State "A" Marker 6084 
N.D.G.S. Well Number 1868 
Pan American Petroleum Corporation 
Rival-Madison Unit 1/55 
SE SE 18-163-92 
K.B. 1926 
Tops: Ratcliffe Interval 5900 
Midale Subinterval 6063 
Frobisher-Alida Interval 
Rival Subinterval 6102 
State "A" Marker 6135 
N.D.G.S. Well Number 1887. 
Pan American Petroleum Corporation 
Rival-Madison Unit 1/7 
NW NE 21-163-92 
K.B. 1938 
Tops: Ratcliffe Interval 5858 
Midale Subinterval 6014 
Frobisher-Alida Interval 
Rival Subinterval 6052 
State "A" Marker 
N.D.G.S. Well Number 1959 
Pan American Petroleum Corporation 
Rival-Madison Unit 1/21 
NE NW 34-163-92 
K.B. 1954 
Tops: Ratcliffe Interval 6000 
Midale Subinterval 6174 
Frobisher-Alida Interval 
Rival Subinterval 6212 
State "A" Marker 6280 
173 
N.D.G.S. Well Number 2072 
Pan American Petroleum Corporation 
Rival-Madison Unit #22 
NE NE 34-163-92 
K.B. 1943 
Tops: Ratcliffe Interval 5956 
Midale Subinterval 6127 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2109 
Pan American Petroleum Corporation 
Rival-Madison Unit #17 
NE SE 27-163-92 
K.B. 1949 
6162 
Tops: Ratcliffe Interval 5952 
Midale Subinterval 6129 
Frobisher-Alida Interval 
Rival Subinterval 6168 
State "A" Marker 6220 
N.D.G.S. Well Number 2112 
Mar-Win Development Company 
R. M. Hanson Ill 
SW NE 12-163-92 
K.B. 1949 
Tops: Ratcliffe Interval 5668 
Midale Subinterval 5813 
Frobisher-Alida Interval 
Rival Subinterval 5854 
State "A" Marker 5900 
N.D.G.S. Well Number 2132 
Pan American Petroleum Corporation 
Rival-Madison Unit #25 
NE NW 36-163-92 
K.B. 1947 
Tops: Ratcliffe Interval 5901 
Midale Subinterval 6071 
Frobisher-Alida Interval 
Rival Subinterval 6111 
State "A" Marker 6153 
174 
N.D.G.S. Well Number 2166 
Pan American Petroleum Corporation 
Rival-Madison Unit #9 
SE SE 21-163-92 
K.B. 1941 
Tops: Ratcliffe Interval 5923 
Midale Subinterval 6093 
Frobisher-Alida Interval 
Rival Subinterval 6131 
State "A" Marker 6193 
N.D.G.S. Well Number 2175 
Pan American Petroleum Corporation 
Rival-Madison Unit #26 
NE NE 36-163-92 
K.B. 1948 
Tops: Ratcliffe Interval 5896 
Midale Subinterval 6062 
Frobisher-Alida Interval 
Rival Subinterval 6105 
State "A" Marker 6144 
N.D.G.S. Well Number 2177 
Pan American Petroleum Corporation 
Rival-Madison Unit #13 
NE NE 27-163-92 
K.B. 1948 
Tops: Ratcliffe Interval 5920 
Midale Subinterval 6110 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2186 
Pan American Petroleum Corporation 
Rival-Madison Unit #23 
NE NW 35-163-92 
K.B. 1955 
6148 
6196 
Tops: Ratcliffe Interval 5936 
Midale Subinterval 6102 
Frobisher-Alida Interval 
Rival Subinterval 6139 
State "A" Marker 6191 
.. 
175· 
N.D.G.S. Well Number 2189 
Pan American Petroleum Corporation 
Rival-Madison Unit #28 
NE SE 34-163-92 
K.B. 1964 
Tops: Ratcliffe Interval 6002 
Midale Subinterval 6172 
Frobisher-Alida Inter.val 
Rival Subinterval 6208 
State "A" Marker 6257 
N.D.G.S. Well Number 2190 
Pan American Petroleum Corporation 
Rival-Madison Unit #12 
SE NW 27-163-92 
K.B. 1946 
Tops: Ratcliffe Interval 5941 
Midale Subinterval 6137 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2193 
Pan American Petroleum Corporation 
Rival-Madison Unit #19 
NE SE 26-163-92 
K,B, 1959 
6174 
Tops: Ratcliffe Interval 5917 
Midale Subinterval 6108 
Frobisher-Alida Interval 
Rival Subinterval 6146 
State "A" Marker 6199 
N.D.G,S. Well Number 2199 
Mar-Win Development Company 
Erick Engstrom #1 
NE SW 12-163-92 
K,B, 1959 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
5688 
5835 · 
5876 
176 
N.D.G.S. Well Number 2200 
Mar-Win Development Company 
August R. Skalicky #1 
SW NE 12-163-92 
K.B. 1953 
Tops: Ratcliffe Interval 5675 
Midale Subinterval 5821 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2201 
Dakota Oil Company 
Joseph Sobeck #1 
NE NW 13-163-92 
K.B. 1943 
5860 
Tops: Ratcliffe Interval 5738 
Midale Subinterval 5900 
Frobisher-Alida Interval 
Rival Subinterval 5941 
State "A" Marker 
N.D.G.S. Well Number 2205 
Pan American Petroleum Corporation 
Rival-Madison Unit #18 
NE SW 26-163-92 
K.B. 1967 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2215 
Pan American Petroleum Corporation 
Rival-Madison Unit #15 
NE NE 26-163-92 
K.B. 1945 
5958 
6138 
6175 
6222 
Tops: Ratcliffe Interval 5890 
Midale Subinterval 6072 
Frobisher-Alida Interval 
Rival Subinterval 6118 
State "A" Marker 6158 
177-
N.D.G.S. Well Number 2216 
Pan American Petroleum Corporation 
Rival-Madison Unit #30 
NE SE 35-163-92 
K.B. 1963 
Tops: Ratcliffe Interval 5954 
Midale Subinterval 6116 
Frobisher-Alida Interval 
Rival Subinterval 6154 
State "A" Marker 6202 
N.D.G.S. Well Number 2238 
Pan American Petroleum Corporation 
Rival-Madison Unit #29 
NE SW 35-163-92 
K.B. 1955 
Tops: Ratcliffe Interval 5967 
Midale Subinterval 6134 
Frobisher-Alida Interval 
Rival Subinterval 6171 
State "A" Marker 6222 
N.D.G.S. Well Number 2239 
Pan American Petroleum Corporation 
Rival-Madison Unit #20 
NE SW 25-163-92 
K.B. 1953 
Tops: Ratcliffe Interval 5889 
Midale Subinterval 6073 
Frobisher-Alida Interval 
Rival Subinterval 6116 
State "A" Marker 6157 
N.D.G.S. Well Number 2243 
Pan American Petroleum Corporation 
Rival-Madison Unit #24 
NE NE 35-163-92 
K.B. 1956 
Tops: Ratcliffe Interval 5915 
Midale Subinterval 6082 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
6119 
6166 
178 
N.D.G.S. Well Number 2264 
Pan American Petroleum Corporation 
Rival-Madison Unit #10 
SE SW 22-163-92 
K.B. 1941 
Tops: Ratcliffe Interval 5908 
Midale Subinterval 6103 
Frobisher-Alida Interval 
Rival Subinterval 6141 
State "A" Marker 6195 
N,D,G.S. Well Number 2270 
Pan American Petroleum Corporation 
Rival-Madison Unit #16 
NE SW 27-163-92 
K.B. 1948 
Tops: Ratcliffe Interval 5963 
Midale Subinterval 6149 
Frobisher-Alida Interval 
Rival Subinterval 6185 
State "A" Marker 6241 
N.D.G.S. Well Number 2275 
Pan American Petroleum Corporation 
Rival-Madison Unit #14 
NE NW 26-163-92 
K.B. 1950 
Tops: Ratcliffe Interval 5922 
Midale Subinterval 6105 
Frobisher-Alida Interval 
Rival Subinterval 6144 
State "A" Marker 6190 
N.D.G.S. Well Number 2310 
Pan American Petroleum Corporation 
Rival-Madison Unit #31 
NE SW 36-163-92 
K.B. 1959 
Tops: Ratcliffe Interval 5940 
Midale Subinterval 6101 
Frobisher-Alida Interval 
Rival Subinterval 6139 
State "A" Marker 6176 
179 
N.D.G.S. Well Number 2325 
Pan American Petroleum Corporation 
Clara Kostad #2 · 
NE SW 23-163-92 
K.B. 1954 
Tops: Ratcliffe Interval 5877 
Midale Subinterval 6064 
Frobisher-Alida Interval 
Rival Subinterval 6104 
State "A" Marker 
N.D.G.S. Well Number 2379 
Pan American Petroleum Corporation 
Rival-Madison Unit #8 
SE SW 21-163-92 
K.B. 1937 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2380 
Pan American Petroleum Corporation 
Rival-Madison Unit #11 · 
SE NE 28-163-92 
K.B. 1939 
5922 
6084 
6123 
6193 
Tops: Ratcliffe Interval 5944 
Midale Subinterval 6141 
Frobisher-Alida Interval 
Rival Subinterval 6176 
State "A" Marker 6233 
N.D.G.S. Well Number 2388 
Hunt Oil Company 
George Schroeder #1 
NE SE 22-163-92 
K.B. 1944 
Tops: Ratcliffe Interval 5876 
Midale Subinterval 6065 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
6107 
6156 
180 
N.D.G.S. Well Number 2390 
Mar-Win Development Company 
Kleppen Ill 
NE NW 3-163-92 
K.B. 1965 
Tops: Ratcliffe Interval 5728 
Midale Subinterval 5880 
Frobisher-Alida Interval 
Rival Subinterval 5921 
State "A" Marker 
N.D.G.S. Well Number 2415 
Dakota Oil Company 
R. M. Hansen Ill 
SW NE 1-163-92 
K.B. 1965 
Tops: Ratcliffe Interval 5630 
Midale Subinterval 5774 
Frobisher-Alida Interval 
Rival Subinterval 5811 
State "A" Marker 5863 
N.D.G.S. Well Number 2470 
Mar-Win Development Company 
August R. Skalicky #2 · 
SW SW 1-163-92 
K.B. 1949 
Tops: Ratcliffe Interval 5668 
Midale Subinterval 5817 
Frobisher-Alida Interval 
Rival Subinterval 5855 
State "A" Marker 
N.D.G.S. Well Number 2478 
Dakota Oil Company 
Mable R. Skalicky #1 
SW NW 1-163-92 
K.B. 1959 
Tops: Ratcliffe Interval 5660 
Midale Subinterval 5810 
Frobisher-Alida Interval 
Rival Subinterval 5850 
State "A" Marker 5906 
181 
N.D.G.S. Well Number 2527 
Mouse River Partnership 
Carrie Bratsberg #2 
NE SE 1-163-92 
K.B. 1961 
Tops: Ratcliffe Interval 5632 
Midale Subinterval 5768 
Frobisher-Alida Interval 
Rival Subinterval 5810 
State "A" Marker 
N.D.G.S. Well Number 2548 
Columbus Production Company 
Irene E. Probst #1 
NE NE 2-163-92 
K.B. 1961 
Tops: Ratcliffe Interval 5667 
Midale Subinterval 5820 
Frobisher-Alida Interval 
Rival Subinterval 5858 
State "A" Marker 
N.D.G.S. Well Number 2550 
Arthur v. Seay, Jr. 
August Skalicky #1 
NE SE 11-163-92 
K.B. 1945 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2570 
Bryan w. Payne 
Arthur Lee 1/l 
SW SE 23-163-92 
K.B. 1941 
5692 
5842 
5882 
5931 
Tops: Ratcliffe Interval 5887 
Midale Subinterval 6072 
Frobisher-Alida Interval 
Rival Subinterval 6110 
State "A" Marker 
182 
N.D.G.S. Well Number 2580 
Mar-Win Development Company 
August R. Skalicky #3 
NE NE 11-163-92 
K.B. 1954 
Tops: Ratcliffe Interval 5677 
Midale Subinterval 5826 
Frobisher-Alida Interval 
Rival Subinterval 5864 
State "A" Marker 
N.D.G.S. Well Number 2586 
Arthur V. Seay, Jr. 
Alvin Bratsberg #1 
NE SE 2-163-92 
K.B. 1966 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 2613 
Pan American Petroleum Corporation 
Rival-Madison Unit #32 
CSE 36-163-92 
K.B. 1951 
5667 
5817 · 
5858. 
Tops: Ratcliffe Interval 5933 
Midale Subinterval 6101 
Frobisher-Alida Interval 
Rival Subinterval 6139 
State "A" Marker 6177 
N.D.G.S. Well Number 2710 
Cardinal Petroleum Company & 
National Bulk Carriers Incorporated 
Goodman-Abraham et a1.·111 
NE NW 11-163-92 
K.B. 1951 
Tops: Ratcliffe Interval 5693 
Midale Subinterval 5842 
Frobisher-Alida Interval 
Rival Subinterval 5880 
State "A" Marker 
183 
N.D.G.S. Well Number 2742 
Mar-Win Development Company 
Henry M, Busch #1 
SE NE 6-163-92 
K.B. 1939 
Tops: Ratcliffe Interval 5805 
Midale Subinterval 5968 
Frobisher-Alida Interval 
Rival Subinterval 6011 
State "A" Marker 
N.D.G.S. Well Number 2796 
Monsanto Chemical Company 
Nyreen Ill 
SE NE 18-163-92 
K.B. 1925 
Tops: Ratcliffe Interval 5852 
Midale Subinterval 6034 
Frobisher-Alida Interval 
Rival Subinterval 6073 
State "A" Marker 6103 
N.D.G.S. Well Number 3096 
Mar-Win Development Company 
Rasmus Hanson #2 
NE SE 12-163-92 
K.B. 1955 
Tops: Ratcliffe Interval 5674 
Midale Subinterval 5816 
Frobisher-Alida Interval 
Rival Subinterval 5856 
State "A" Marker 
N.D.G.S. Well Number 3154 
Mar-Win Development Company 
R, M. Hanson 113-D 
NE NE 12-163-92 
K,B, 1952 
Tops: Ratcliffe Interval 5655 
Midale Subinterval 5800 
Frobisher-Alida Interval 
Rival Subinterval 5840 
State "A" Marker 5892 
184 
N.D.G.s. Well Number 3690 
Dome Petroleum Corporation 
Marie Swenson #1 
SE NW 7-163-92 
K.B. 1929 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
5841 
5998 
Rival Subinterval 6040 
State "A" Marker 6082 
N.D.G.S. Well Number 3998 
Pan American Petroleum Corporation 
Rival Unit #54 
SE SW 23-163-92 
K.B. 1943 
Tops: Ratcliffe Interval 5888 
Midale Subinterval 6069 
Frobisher-Alida Interval 
Rival Subinterval 6109 
State "A" Marker 6158 
N.D.G.S. Well Number 4110 
Pan American Petroleum Corporation 
Rival-Madison Unit #56 
NW SE 17-163-92 
K.B. 1932 
Tops: Ratcliffe Interval 5850 
Midale Subinterval 6009 
Frobisher-Alida Interval 
Rival Subinterval 6050 
State "A" Marker 6084 
N.D.G.S. Well Number 4215 
Pan American Petroleum Corporation 
Rival-Madison Unit #57 
NW SW 16-163-92 
K.B. 1929 
Tops: Ratcliffe Interval 5839 
Midale Subinterval 6000 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
6039 
6074 
185 
T 163 N R 93 W 
N.D.G.S. Well Number 898 
Texota Oil Company 
Edward L. Ely #1 
SE NE 32-163-93 
K.B. 1936 
Tops: Ratcliffe Interval 6146 
Midale Subinterval 6312 
Frobisher-Alida Interval 
Rival Subinterval 6356 
State "A" Marker 6406 
N.D.G.S. Well Number 1037 
Four J Corporation 
Sarah Swenson #1 
NE SW 22-163-93 
K.B. 1933 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 1550 
Vern 0. Lund & Northwest Oil 
Drilling Company 
Gladys Swartz #1 
SW NW 22-163-93 
K.B. 1936 
6004 
6178 
6213· 
6266 
Tops: Ratcliffe Interval 6017 
Midale Subinterval 6203 
Frobisher-Alida Interval 
Rival Subinterval 6234 
State "A" Marker 6285 
N.D.G.S. Well Number 1633 
Dekalb Agricultural Association 
Incorporated 
Oliver B. Ulsrud #1 
SE SE 35-163-93 
K.B. 1952 
Tops: Ratcliffe Interval 6141 
Midale Subinterval 6294 
Frobisher-Alida Interval 
Rival Subinterval 6332 
State "A" Marker 6386 
186 
N.D.G.S. Well Number 1692 
B. D. Evans Oil Company 
Hjalmer Ringvall #1 
NE NW 27-163-93 
K.B. 1940 
Tops: Ratcliffe Interval 6043 
Midale Subinterval 6209 
Frobisher-Alida Interval 
Rival Subinterval 6244 
State "A" Marker 6308 
N.D.G.S. Well Number 1869 
Miles Jackson Incorporated 
Sarah Swenson Estate #1 
SW NE 27-163-93 
K.B. 1932 
Tops: Ratcliffe Interval 6056 
Midale Subinterval 6227 
Frobisher-Alida Interval 
Rival Subinterval 6268 
State "A" Marker 6317 
N.D.G.S. Well Number 2022 
Tom Schwartz & C. W. Williams, Jr. 
Hjalmer Ringvall #2 
SW NW 27-163-93 
K.B. 1938 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
6053 
6228 
Rival Subinterval 6265 
State "A" Marker 6319 
N.D.G.S. Well Number 2096 
DeKalb Agricultural Association 
Incorporated 
J. J. Miller Ill 
NE NE 15-163-93 
K.B. 1929 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
5934 
6114 
6162 
6219 
187 
N.D.G.S. Well Number 2138 
B. D. Evans Oil Company 
Jessie Stompro #1 
SW NE 22-163-93 
K.B. 1927 
Tops: Ratcliffe Interval 5991 
Midale Subinterval 6171 
Frobisher-Alida Interval 
Rival Subinterval 6208 
State "A" Marker 6253 
N.D.G.S. Well Number 2165 
Tom Schwartz 
C. A. R. Swenson #1 
NE SW 23-163-93 
K.B. 1931 
Tops: Ratcliffe Interval 6000 
Midale Subinterval 6168 
Frobisher-Alida Interval 
Rival Subinterval 6205 
State "A" Marker 6252 
N.D.G.S. Well Number 2231 
Arrowhead Exploration Company 
Ralph C. Dewing #1 
SW SW 13-163-93 
K.B. 1931 
Tops: Ratcliffe Interval 5940 
Midale Subinterval 6125 
Frobisher-Alida Interval 
Rival Subinterval 6164 
State "A" Marker 6204 
N.D.G.S. Well Number 2261 
B. D. Evans Oil Company 
Jacob Dewing Ill 
SE SE 12-163-93 
K.B. 1936 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
5878 
6043 
Rival Subinterval 6086 
State "A" Marker 6122 
188 
N.D.G.S. Well Number 2348 
Glenn L. Wilson 
Elizabeth Dahl #1 
SE SE 24-163-93 
K.B. 1931 
Tops: Ratcliffe Interval 5978 
Midale Subinterval 6145 
Frobisher-Alida Interval 
Rival Subinterval 6183 
State "A" Marker 6235 
N.D.G.S. Well Number 2398 
Anschutz Oil Company Incorporated 
Johnson Ill 
SE SW 4-163-93 
K.B. 1923 
Tops: Ratcliffe Interval 5875 
Midale Subinterval 6036 
Frobisher-Alida Interval 
Rival Subinterval 6082 
State "A" Marker 6132 
N.D.G.S. Well Number 2412 
Tom N. Jordan-F. M. Cappy Ricks 
J. Salveson Ill 
NE SE 19-163-93 
K.B. 1932 
Tops: Ratcliffe Interval 6097 
Midale Subinterval 6266 
Frobisher-Alida Interval 
Rival Subinterval 6319 
State "A" Marker 6359 
N.D.G.S. Well Number 2626 
Tom Schwartz 
L. Dewing - G. Schwartz #1 
SE SE 2-163-93 
K.B. 1928 
Tops: Ratcliffe interyal 5838 
Midale Subinterval 6006 
Frobisher-Alida Interval 
Rival Subinterval 6056 
State "A" Marker 6113 
189 
N.D.G.S. Well Number 2631 
Tom Jordan - F. M. Ricks 
W. H. Tyndall #1 
SW SW 8-163-93 
K.B. 1925 
Tops: Ratcliffe Interval 5994 
Midale Subinterval 6167 
Frobisher-Alida Interval 
Rival Subinterval 6216 
State "A" Marker 6268 
N.D.G.S. Well Number 3021 
Henry T. Swenson 
Henry T. Swenson #1 
SW SE 22-163-93 
K.B. 1929 
Tops: Ratcliffe Interval 6019 
Midale Subinterval 6193 
Frobisher-Alida Interval 
Rival Subinterval 6232 
State "A" Marker 
N.D.G.S. Well Number 3265 
I. J. Wilhite-E.L.K. Oil Company 
Martha Curtis #1 
SE SW 12-163-93 
K.B. 1926 
Tops: Ratcliffe Interval 5871 
Midale Subinterval 6040 
Frobisher-Alida Interval 
Rival Subinterval 6083 
State "A" Marker 6124 
N.D.G.S. Well Number 3418 
Anschutz Oil Company Incorporated 
J. J. Miller #1 
SW NW 15-163-93 
K.B. 1930 
Tops: Ratcliffe Interval 5952 
Midale Subinterval 6127 
Frobisher-Alida Interval 
Rival Subinterval 6177 
State "A" Marker 6242 
190 
N.D.G.S. Well Number 3443 
Henry T. Swenson 
Swenson-Heirs #1 
NE NE 27-163-93 
K.B. 1935 
Tops: Ratcliffe Interval 6085 
Midale Subinterval 6255 
Frobisher-Alida Interval 
Rival Subinterval 6293 
State "A" Marker 6354 
N.D.G.S. Well Number 4036, 
Midwest Oil Corporation 
Casteel Ill 
SE NE 17-163-93 
K.B. 1928 
Tops: Ratcliffe Interval 5978 
Midale Subinterval 6136 
Frobisher-Alida Interval 
Rival Subinterval 6183 
State "A" Marker 6230 
T 163 N R 94 W 
N.D.G.S. Well Number 1703 
Arrowhead Exploration Company 
Christ Forthun #1 
SE SE 12-163-94 
K.B. 1932 
Tops: Ratcliffe Interval 6016 
Midale Subinterval 6180 
Frobisher-Alida Interval 
Rival Subinterval 6234 
State "A" Marker 6298 
N.D.G.S. Well Number 2719 
Luling Oil & Gas 
Amos Peterson #1 
SE NW 15-163-94 
K.B. 1911 
Tops: Ratcliffe Interval 6038 
Midale Subinterval 6198 
Frobisher-Alida Interval 
Rival Subinterval 6245 
State "A" Marker 6309 
191 
N.D.G.S, Well Number 3102 
Tom Jordan 
Oscar Morseth #1 
SW NW 7-163-94 
K.B. 1912 
Tops: Ratcliffe Interval 6011 
Midale Subinterval 6181 
Frobisher-Alida Interval 
Rival Subinterval 6233 
State "A" Marker 
N.D.G.S. Well Number 3413 
Equity Oil Company 
Stark Ill 
NW SW 17-163-94 
K.B. 1919 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N,D,G.S. Well 3497 
Farmers Union Central Exchange, 
Incorporated 
Bank of North Dakota et al. lll 
SW SW 13-163-94 
K.B. 1928 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
N.D.G.S. Well Number 3870 
Farmers Union Central Exchange 
Incorporated 
Iverson-Bank of North Dakota Unit #1 
NW SE 26-163-94 
K.B. 1930 
6104 
6287 
6337 · 
6082 
6265 
6318 
6371· 
Tops: Ratcliffe Interval 6216 
Midale Subinterval 6410 
Frobisher-Alida Interval 
Rival Subinterval 6462 
State "A" Marker 6513 
192 
N.D.G.S. Well Number 4758 
Mountain Minerals Company 
Watterud Ill 
NW SE 9-163-94 
K.B. 1925 
Tops: Ratcliffe Interval 6030 
Midale Subinterval 6212 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
T 164 N R 90 W 
N.D.G.S. Well Number 1332 
Texota Oil Company 
A. Wolkenhauer Ill 
SW NW 33-164-90 
K.B. 1906 
6264 
Tops: Ratcliffe Interval 5300 
Midale Subinterval 5432 
Frobisher-Alida Interval 
Rival Subinterval 5464 
State "A" Marker 5508 
N.D.G.S. Well Number 1493 
Petroleum Corporation of America 
B. L. Wilson Ill 
NE SE 32-164-90 
K.B. 1920 
Tops: Ratcliffe Interval 5349 
Midale Subinterval 5486 
Frobisher-Alida Interval 
Rival Subinte.rval 5520 
State "A" Marker 
N.D.G.S. Well Number 4355 
I. J. Wilhite- North American 
Royalties Incorporated 
Rasmus M. Hansen #1 
NW SW 34-164-90 
Tops: Ratcliffe Interval 5284 
Midale Subinterval 5420 
Frobisher-Alida Interval 
Rival Subinterval 5451 
State "A" Marker 5493 
I 
193 
T 164 N R 91 W 
N.D.G.S. Well Number 1704 
Petroleum Corporation of America 
M. Ballintine #2 
SW SW 31-164-91 
K.B. 1961 
Tops: Ratcliffe Interval 5611 
Midale Subinterval 5766 
Frobisher-Alida Interval 
Rival Subinterval 5804 
State "A" Marker 5870 
N.D.G.S. Well Number 1707 
H. T. Swenson 
Thomas Clifford #1 
SW SE 31-164-91 
K.B. 1959 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
T 164 N R 92 W 
N.D.G.S. Well Number 2362 
Mar-Win Development Company-
J. R. Padon 
John Ruppert ill 
NW SW 34-164-92 
K.B. 1960 
5581 
5727 
5766 
582.8 
Tops: Ratcliffe Interval 5686 
Midale Subinterval 5828 
Frobisher-Alida Interval 
Rival Subinterval 5865 
State "A" Marker 5914 
194 
N.D.G.S. Well Number 2411 
Mar-Win Development Company 
Nora Clingman #1 
SE NE 33-164-92 
K.B. 1973 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
5679 
5819 
Rival Subinterval 5856 
State "A" Marker 
N.D.G.S. Well Number 2475 
Union Texas Petroleum 
Clingman 111 
SE SE 33-164-92 
K.B. 1957 
Tops: Ratcliffe Interval 5707 
Midale Subinterval 5851 
Frobisher-Alida Interval 
Rival Subinterval 5889 
State "A" Marker 5944 
N.D.G.S. Well Number 2565 
Dakota Oil Company 
J. J. Abraham 111 
SW SW 36-164-92 
K.B. 1968 
Tops: Ratcliffe Interval 5660 
Midale Subinterval 5819 
Frobisher-Alida Interval 
Rival Subinterval 5857 
State "A" Marker 
N.D.G.S. Well Number 2651 
Dakota Oil Company 
John Ruppert Ill 
NW SE 34-164-92 
K.B. 1972 
Tops: Ratcliffe Interval 
Midale Subinterval 
Frobisher-Alida Interval 
Rival Subinterval 
State "A" Marker 
5706 
. 5857 
5893 
5960 
I 
195 
N.D.G.S. Well Number 2856 
Mar-Win Development Company 
Hawbaker-Ruppert #1 
NW NE 34-164-92 
K.B. 1978 
Tops: Ratcliffe Interval 5675 
Midale Subinterval 5821 
Frobisher-Alida Interval 
Rival Subinterval 5857 
State "A" Marker 
N.D.G.S. Well Number 3682 
Dome Petroleum Corporation 
Ada Hawbaker Ill 
NW NW 34-164-92 
K.B. 1982 
Tops: Ratcliffe Interval 5660 
Midale Subinterval 5801 
Frobisher-Alida Interval 
Rival Subinterval 5836 
State "A" Marker 
T 164 N R 93 W 
N.D.G.S. Well Number 1153 
Northwest Drilling Company 
Durick Brothers #1 
SW SE 31-164-93 
K.B. 1911 
Tops: Ratcliffe Interval 5854 
Midale Subinterval 6018 
Frobisher-Alida Interval 
Rival Subinterval 6067 
State "A" Marker 6111 
N.D.G.S. Well Number 1357 
Northwest Oil Drilling Company 
Bonnie B /11 
SE SE 36-164-93 
K.B. 1947 
Tops: Ratcliffe Interval 5736 
Midale Subinterval 5891 
Frobisher-Alida Interval 
Rival Subinterval 5934 
State "A" Marker 5990 
APPENDIX B 
CORE DESCRIPTIONS 
The cores used in this report are arranged by North Dakota 
Geological Survey number. The core descriptions apply to the 
Midale subinterval. 
~ 
197 
N.D.G.S. Well Number 1024 
Phillips Petroleum Company 
R. M. Ballard - Braathen #l 
NE NW 29-162-95 
K.B. 2233 
Depth in feet: 
7006-7014 
7014-7021 
7021-7030 
7030-7036 
7036-7042 
7042-7050 
7050-7066 
7066-7071 
Limestone interbedded with anhydrite, gray, fine-
grained, poor porosity. 
Limestone, dark gray, fine-grained, clusters of 
yellow anhydrite crystals. 
Dolomitic limestone, buff, medium-grained, porous. 
Limestone, gray, fine-grained, dense. 
Limestone, brown-gray, fine-grained, good porosity. 
Dolomitic limestone, buff, fine-grained very 
argillaceous. 
Dolomitic limestone interbedded with anhydrite, brown, 
dense. 
Shaly limestone, gray, dense. 
N.D.G.S. Well Number 1178 
Sohio Petroleum Company 
Hanson {llA 
SW SW 9-163-87 
K.B. 1804 
Depth in feet: 
4871-4875 
4875-4883 
4883-4896 
4896-4900 
4900-4908 
4908-4911 
No core samples available. 
Dolomitic limestone, buff and gray, poor porosity. 
Dolomitic limestone, brown, argillaceous, laminated. 
Dolomitic limestone, gray, fine-grained, argillaceous. 
Dolomitic limestone, pale-brown, fair porosity, oil 
stained. 
Dolomitic limestone, dark gray, fine-grained, shaly 
in lower 8 inches. 
198 
N.D.G.S. Well Number 1428 
Calvert Drilling, Incorporated 
J. W. Davis Ill 
NE SE 15-163-89 
K.B. 1895 
Depth in feet: 
5280-5286 
5286-5295 
5295-5297 
5297-5306 
5306-5309 
Dolomitic limestone, gray, fine-grained, interbedded 
with pink dense anhydrite. 
Dolomitized limestone, dark brown, medium-grained, 
yellow-brown anhydrite crystals scattered throughout. 
Limestone, gray, fine-grained. 
Dolomitized limestone, buff, medium-grained, silty, 
porous. 
Limestone, gray-brown, argillaceous, poor porosity. 
N.D.G.S. Well Number 1602 
Petroleum Corporation of America 
Lillian Krueger #1 
NW NE 26-161-87 
K.B. 1857 
Depth in feet: 
5488-5495 
5495-5501 
5501-5512 
5512-5515 
5515-5524 
5524-5532 
5532-5538 
No core samples available. 
Dolomitic limestone, buff, fine-grained, poor porosity. 
Limestone, dark brown, medium-grained, porous. 
Limestone, brown, dense. 
Dolomitic limestone, buff, medium-grained, fair 
porosity. 
Limestone, brown-gray, medium-grained, good porosity, 
oil stained. 
Dolomitic limestone, gray, fine-grained, poor porosity. 
199 
N.D.G.S. Well Number 2108 
Simcox Oil Company 
John Koch 111 
SW SW 30-162-89 
K.B. 1958 
Depth in feet: 
5966-5972 
5972-5982 
5982-5987 
5987-5-996 
5996-6001 
No core samples available. 
Dolomitized limestone, brown, coarse~grained, yellow 
anhydrite crystals in upper 6 feet, oil stained. 
Dolomitic limestone, buff, medium-grained, oil stained. 
Dolomitized limestone, brown, coarse-grained, good 
porosity. 
Limes·tone, gray-brown, fine-grained, shaly. 
N.D.G.S. Well Number 2251 
Apache Oil Corporation 
Leslie Huwe #1 
SW SW 4-162-95 
K.B. 2017 
· Depth in feet: 
6668-6674 
6674-6681 
6681-6689 
6689-6694 
6694-6699 
6699-6708 
6708-6721 
6721-6728 
Limestone, gray, fine-grained, poor porosity, scattered 
brown anhydrite crystals. 
Dolomitic limestone, dark gray, fine-grained, poor 
porosity. 
Dolomitic limestone, brown, medium-grained, porous. 
Limestone, gray-brown, medium-grained, good porous. 
Limestone, brown, fine-grained, interbedded with fine-
grained buff dolomite. 
Dolomitic limestone, gray-brown, medium-grained, oil 
stained. 
Dolomitic limestone, gray, dense. 
Limestone, gray, argillaceous. 
200 
N.D.G.S. Well Number 2531 
North American Royalties, Incorporated 
Baillif - Rameden #1 
NW NW 3-161-91 
K.B. 1962 
Depth in feet: 
6395-6404 
6404-6415 
6415-6421 
6421-6429 
6429-6435 
No core samples available. 
Dolomitized limestone, brown, good porosity, yellow-
brown anhydrite crystals in upper 6 feet. 
Limestone, gray-brown, fine-grained, poor porosity. 
Dolomitized limestone, buff, medium-grained, oil 
stained. 
Argillaceous limestone, dark gray, interbedded with 
black shale. 
N.D.G.S. Well Nuznber 3021 
Henry T. Swenson 
Henry T. Swenson #1 
SW SE 22-163-93 
K.B. 1929 
Depth in feet: 
6193-6199 
6199-6205 
6205-6214 
6214-6216 
6216-6225 
6225-6232 
Limestone, buff, fine-grained, interbedded with thin 
white anhydrite layers. 
Dolomitized limestone, brown, medium-grained, fair 
porosity, oil stained, yellow anhydrite crystals in 
upper 2 feet. 
Dolomitized limestone, dark brown, medium-grained, 
fair porosity, oil stained. 
Limestone, gray-brown, poor porosity. 
Dolomitized limestone, buff, medium-grained, good 
porosity, oil stained. 
' Limestone, gray, fine-grained, interbedded with 
black shale. 
I 
201 
N.D.G.S. Well Number 3175 
Northwestern Refining Company 
Grove - Bank of North Dakota #1 
NE SW 29-163-91 
K.B. 1946 
Depth in feet: 
6021-6029 
6029-6033 
6033-6039 
6039-6048 
6048-6060 
6060-6065 
Dolomitic limestone, brown-gray, fine-grained, inter-
bedded with pink anhydrite. 
Dolomitized limestone, buff, slightly argillaceous, 
good porosity. 
Limestone, gray, argillaceous, poor porosity. 
Dolomitized limestone, buff, silty, good porosity, 
oil stained. 
Dolomitized limestone, brown, good porosity, oil 
stained. 
Limestone, gray-brown, argillaceous, poor porosity. 
N.D.G.S. Well Number 3591 
Pan American Petroleum Corporation 
Clarence Holter #1 
SW NW 1-161-93 
K.B. 2154 
Depth in feet: 
6822-6827 
6827-6832 
6832-6840 
6840-6846 
6846-6852 
6852-6859 
No core samples available. 
Dolomitized limestone, gray, medium-grained, poor 
porosity. 
Dolomitized limestone, buff, medium-grained, good 
porosity, oil stained. 
Limestone, gray, fine-grained, dense. 
Dolomitized limestone, brown, coarse-grained, oil 
stained. 
Limestone, dark gray, fine-grained, laminated with 
shale in lower 4 feet. 
REFERENCES 
REFERENCES 
Anderson, S. B., Hansen, D. E., and Eastwood, W. P., 1960, Oil fields in 
the Burke County area, North Dakota, subsurface studies: North 
Dakota Geol. Survey Rept. of Inv. 36, p. 15-24. 
Carlson, C. G., and Anderson, S. B., 1965, Sedimentary and tectonic 
history of North Dakota part of Williston Basin: Am. Assoc. 
Petroleum Geologists Bull., v. 49, no. 11, p. 1833, 1839-1840. 
Carlson, C. G., and Anderson, S. B., 1966, A look at the lower and 
middle Madison of northwestern North Dakota: North Dakota 
Geol. Survey Rept. of Inv. 43, p. 3. 
Collier, A. J., and Cathcart, S. H., 1922, Possibility of finding oil 
in laccolithic domes of the Little Rocky Mountains, Montana: 
U. S. Geol. Survey Bull. 736-F, p. 173. 
Dow, _W. G., 1967, The Spearfish Formation in the Williston Basin of 
western North Dakota: North Dakota Geol. Survey Bull. 52, 
p. 20. 
Edie, R. W., 1958, Mississippian sedimentation and oil fields in south-
eastern Saskatchewan: Am. Assoc. Petroleum Geologists Bull., 
v. 42, no. l, p. 94-126. 
Fuller, J. G. C. M., 1956, Mississippian rocks and oil fields in south-
eastern Saskatchewan: Dept. of Mineral Resources Rept. 19, 
p. 15, 34-42. 
Fuzesy, L. M., 1960, Correlations and subcrops of the Mississippian 
strata in southeastern and south central Saskatchewan: Dept. 
of Mineral Resources Rept. 51, p. 29-33. 
Laird, W. M., 1956, the Williston Basin--A backward look with a view 
to the future: 1st Internatl. Williston Basin Symposium vol., 
p. 15, 18. 
McCollum, M. J., 1962, Petrography of the Midale subinterval in the 
Bottineau and Renville Counties area, North Dakota: Grand 
Forks, North Dakota, University of North Dakota, M. s. thesis 
(unpub.), p. 18-49. 
Mitchell, P.H., and Petter, C. K., 1958, The Lignite Field Burke County, 
North Dakota: 2nd. Internatl. Williston Basin Symposium vol., 
P• 64-69. 
203 
. I 
204 
Moore, W. L., 1964, Mechanical log and phase relationships in the car-
bonates of the Mississippian of the Williston Basin: 3rd 
Internatl. Williston Basin Symposium vol., p. 263-264. 
Moore, W. L., unpublished manuscript. 
Nesbitt, J., 1958, Steelman Field southeastern Saskatchewan: 2nd 
Internatl. Williston Basin Symposium vol., p. 94-99. 
Parker, E. R., 1956, Stratigraphy of the Charles unit in the Midale 
Field, SaskatGhewan: 1st Internatl. Williston Basin Sympo-
sium vol., p. 76-78. 
Peale, A. C., 1893, The Paleozoic section in the vicinity of Three 
Forks, Montana: U. S. Geol. Survey Bull. 110, p. 33. 
Porter, J. W., 1955, Madison complex of southeastern Saskatchewan and 
southwestern Manitoba: Alberta Soc. Petroleum Geologists 
Jour., v. 3, no. 8, p. 128. 
Sandberg, C. A., 1964, Precambrian to Mississippian paleotectonics of. 
the southern Williston Basin: 3rd Internatl. Williston Basin 
Symposium vol., p. 38. 
Seager, O. A., 1942, A test on the Cedar Creek Anticline, southeastern 
Montana: Am. Assoc. Petroleum Geologists Bull., v. 26, no. 5, 
p. 863. 
Sloss, L. L., 1953, The significanc'e of evaporites: Jour. of Sed. 
Petrology, v. 23, no. 3, p. 151-153. 
Sloss, L. L., and Hamblin, R.H., 1942, Stratigraphy and insoluble 
residues of Madison Group (Mississippian) of Montana: Am. 
Assoc. of Petroleum Geologists Bull., v. 26, no. 3, p. 315. 
Sloss, L. L., and Moritz, C. A., 1951, Paleozoic stratigraphy of south-
western Montana: Am. Assoc. of Petroleum Geologists Bull., 
v. 35, no. 10, p. 2157. 
Smith, M. H., 1960, Revised nomenclature for the Williston Basin •(abs.): 
Am. Assoc. of Petroleum Geologists Bull., v. 44, no. 6, p. 959. 
Special Studies Committee, 1964, Lower Mississippian correlations of 
eastern Montana: 3rd Internatl. Williston Basin Symposium 
vol., p. 105. 
Weed, W. H., 1899, Geology of the Little Belt Mountains, Montana: 
U. S~ Geol.· Survey 20th Ann. Rept., p. 277. 
Weyl, P. K., 1960, Porosity through dolomitization--conservation of 
mass requirements: Jour. of Sed. Petrology, vol. 30, no. 1, 
P• 85. 
I 











